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Table C-i. Well Inventory - Terrace Deposits Wells

HM-1 HM-36 HM-72 HM-108
HM-2 HM-37 HM-73 HM-iiO
HM-3A HM-38 HM-74 HM-1ii
HM-3B HM-39 HM-75 HM-1.12

HM-4A HM-40 HM-76 HM-113
HM-5 HM-41 HM-77 HM-114
HM-6 HM-42 HM-78 HM-115
HM-7 HM-43 HM-79 HM-116
HM-8 I-IM-44 HM-80 HM-117
HM-9 HM-45 HM-81 HM-118
HM-iO HM-46 HM-82 HM-121
HM-i1 HM-47 HM-83 HM-122
HM-12 HM-48 HM-84 HM-123
HM-13 HM-49 HM-85 HM-124
HM-14 HM-50 HM-86 HM-125
HM45 HM-51 HM-87 HM-126
HM-16 HM-52 HM-88 HM-127
HM-17 HM-53 HM-89
HM-18 HM-54 HM-90
HM-19 HM-55 HM-91
HM-20 HM-56 HM-92
HM-21 HM-57 HM-93
HM-22 HM-58 HM-94
HM-23 HM-59 HM-95
HM-24 HM-60 HM-96
HM-25 HM-61 HM-97
HM-26 HM-62 HM-98
HM-27 HM-63 HM-99
HM-28 HM-64 HM-iOO
HM-29 HM-65 HM-iOi
HM-30 HM-66 HM-i02
HM-31 HM-67 HM-103
HM-32 HM-68 HM-104
HM-33 HM-69 HM-105
HM-34 HM-70 HM-i06
HM-35 HM-71 HM-107
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FIGURE 8-1

LITHOLOGIC LOG., UPPER ZONE MONITOR WELL HM-l

1)

MAP COORDINATES

GROUND EL(V.:

DRILLING ETHOD
BOREHOLE DEPTH:

S 895, R 2,794
666.4

Flight Auger
34 feet

DATE DRILLED: 12—01—82
DRILLED BY:

Southwestern Laboratories, 1nc.

BOREHOLE DIAMETER: 7 inches

FILL:

CLAY:

SILTY CLAY:

GRAVELLY CLAY:

SILTY SAND:

CLAYEY
LIMESTONE:

(Goodland
Limestone)

DESCRIPTION oc MATERIALS

Gravelly clay, dark brown, moist, stiff, co-
hesive.

At 2 feet, asphalt particles.

At 4 feet, zones of green chemical residue

At 5 feet, green chemical sludge with some
silty clay, moist to wet, redoxidized
zones, strong solvent odor.

At 6 feet, sludge with some gravelly clay.
At 7 feet greenish yellow Chemical sludge,
very we sort, strong solvent odor.

At S teet, lenses of stiff gravelly clay.
At 9 feet water seepage into borehole.
At 10 feet, very strong solvent odor.
Dark brown, moist, zones of greenish yellow
chemical residue, zones of reddish—orange
residue small particles of black organic
material, strong solvent odor.

Yellowish—brown, slightly moist, stiff zones
of reddish—orange residue, strong solvent
odor.

Brown; moist: white limestone gravel up to
3/4—inch diameter; some silt; strongly
weathered zones of black, yellow, and
orange; slight solvent odor.

Brown—orange with zones of yellow and pink,
moist, fine grained, weathered, slight
chemical odor.

At 26 feet, very moist.
Grey, moist, weathered, zones of orange and
black discoloration, slight chemical odor.
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FIGURE B-?
LITHOLOGIC LOG., UPPER ZONE MONITOR WELL HM-2

Ø%E r&)k )

AP COORDINATES: S 1,6148, R 3,508

GROUND EL(V. 654.1
DRILLING METHOD: Flight Auger
eORCH0LE DEPTH; 35 feet

DATE DR$LLED 12—02—82
DRILLED BY

Southwestern Laboratories, Inc.
DOREPtOLE DIAMETER: 7 inches

DESCRIPTIOW O MATERIALS

FILL:

GRAVELLY CLAY:

CLAYEY SAND:

SANDY CLAY:

SAND:

GRAVELLY SAND:

SILTY SAND:
SANDY CLAY:

SAND/GRAVEL:

LiMESTONE:

Dark brown clay with light brown gravelly-
clay zones, moist, firm, grey—white lime-
stone fragments up to 3/6—inch diameter wit
chalky residue where weathered.

At 2 feet, dark brown to black,
At 3 feet, slightly moist, stiff.
At 4 feet, reddish—brown oxidized zones, very

stiff, grass roots.
Reddish—brown, slightly moist, very stiff,
gravel up to 3/4—inch diamter, some sand.

At 6 feet, moist, stiff, chalky weathered
limestone fragments up to 1—1/2—inch diam-
eter.

Orange—brown, slightly moist slightly dense,
fine grained, some white chalky limestone
gravel.

At 9 feet, grading to more clay, moist, black
znes in clay, gravel up to 1—1/2—inch diatm

Orange—brown, moist, firm to stiff, uniform,
trace of weathered limestone gravel.

At 13 feet, grading sandier.
Orange—buff, moist to slightly moist, loose,

fine—grained quartz sand, uniform, clay in
zones, trace ot limestone gravel.

At 18 feet, some grey limestone gravel up to
1—1/2—inch diameter and with abundant
shells.

Atf feet, zones of dark brown clay, moist,

Brownish—buff, moist, grading to more gravel
and clay at 20.5 feet.

Buff, very wet, coarse.
Light brown—buff, very vet, soft to fi•rm,
cohesive.

Light brown—buff, very wet, fragments of lime
stone, quartz, and chert, some clay.

Blue—grey, moist, dense abundant shells

—
C—3
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For'nation)
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FIGURE 8-3

LITHOLOGIC LOC-, UPPER ZONE MONITOR WELL HM—3a

DATE DRILLED: 12—02—82

DRILLED eY

Dark brown clay with orange sand, moist, soft
to firm, some gravel.

At 1 foot, slightly moist, firm, grading sand-
ier, some white weathered limestone fragments.

At 2 feet, clay is stiffer.
At 3 feet, gravelly clay, light to dark brown,
wet softto firm, limestone fragments,
whiie residue throughout.

At 7 feet, sand and gravel, light brown, wet,
limestone fragments, strong chemical odor.

Grey—green, moist, stiff, uniform, brown—orange
oxidized zones, strong chemical odor.

At 10 feet, color predominantly grey.

Grey, moist, very dense, orange oxidized zones,
chemical odor.

At 17 feet, color change to light grey,
slightly moist.

Light grey, slightly moist, very dense,
chemical odor.

WAP COORDINATES:

GROUND (LEV.:
DRILLING WETHOD:

BOREHOLE DEPTH:

S 251, R 2,613
655.0

Flight Auger
25.5 feet

Southwestern Laboratories, Inc.

BOREHOLE DtAETER: 7 inches

. DESCRIPTION or MATERIALS

Fill:

SHALE? CLAY:
(Good land

Limestone)
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FIGURE 13-4

LITHOLOGIC LOG, UPPER ZONE MONITOR WELL HM-3b

-.(j

MAP COORDIATES

ROUPD ELEV.:
DRILLING METHOD:

•OREPIOLE DEPTH:

S 261, R 2,614
655.4

Flight Auger
10.5 feet

DATE DRILLED: 12—O3F•2

DRILLED SY:
Southwestern Laboratories, inc.

e0REHOLE DIAMETER: 7 inches

12

DESCRIPTION OF MATERIALS

Sandy clay, brown, moist, soft to firm, some
gravel up to 1—1/2—inch diameter, grass
roots.

At 1 foot, white residue, some chalky lime-
stone gravel.

At 2 feet, light brown, slightly, moist, very
stiff, some gravel up to 2—inch diameter.

At 4 feet, color change to grey.

At 5 feet, c1ajey gravel, grey, slightly
moist, very dense, limestone fragments,
white residue, orange oxidized zones.

At 5.5 feet, gravelly clayh grading light
brown—grey firm, white limestone tragtjents
up to i—in—inch diameter, slight chemical
oot.

At t, teet, moist, soft, zones of white—orange
brown residue, strong chemical odor.

At 7 feet, sand and gravel, moist to wet,
fine to coarse brown—orange residue, very
strong chemical odor.

Greenish—grey, very stiff, moist, some gravel,
zones of orange—brown—white residue, very
strong chemical odor.

C—5

GRAPHICDEPTH

2

4

6

FILL:

SHALEY CLAY:
(GoodZ.and

limestone)

8.

I0



FIGURE 13-5

LITHOLOGIC LOGJ UPPER ZONE MONITOR WELL HM-4a

•'b
, ,,_, ,,

MAP COORDINATES:

GROUND £LEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

S 144, R 2,614
654.5

Flight Auger
26 feet

SHALEY CLAY:
(Goodland
Limestone)

CLAYEY SHALE:

DATE DRILL : 12—03—82
DRILLED BY:

Southwestern Laboratories, Inc.
BOREHOLt DIAMETER: 7 inches

DESCRIPTION OF MATERIALS

Sandy clay, light brown, moist, firm, some
gravel, grass roots.

At 2 feet, color change to brown, chemical
odor.

At 3 feet, green—black chemical sludge, yery
moist, soft, some orange—brown sandy clay,
very strong chemical odor.

At 4 feet orange—brown sandy clay with green
black cemiçaI sludge, very moist, soft,
strong chemical odor.

At feet sandy clay orange—brown, moist,
firm, strong hemital odor.

At 8 feet, some gravel, zones of white and
black residue, strong chemical odor.

At 9 feet, color change to light brown.

Green—grey, moist, very stiff, red and black
oxidized zones, slight chemical odor.

Grey, moist, slight odor.

SHALE:

LIMESTONE!
SHALE:

SHALEY
LIMESTONE:

SHALEY
LIMESTONE!
CLAYEY SHALE:

Grey, slightly moist, very stiff, nterbedded
sandy and clayey zones, red oxidized.zones,
chemical odor.

Grey, slightly moist, interbedded, chemical
odor.

Grey, moist, orange oxidized zones, chemical
odor.

Grey, moist, interbedded, orange—brown—black
oxidized zones, chemical odor.

C—6
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FIGURE B-6
LITHOLO(flC LOC', UPPER ZONE MONITOR WELL HM-5

AP COOROtNATES:

GROUND ELEV.:

DRILLING METHOD'

•OREP4OL( DEPTH:

S 1,295 R 4,528

664.4

Air—Rotary
33 feet

• T( DRILLED: 12—02—82

LHILLED •Y:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

FILL:

DESCRIPTION OP MATERIALS

Gravelly clay, dark brown, dry, very stiff,
small amounts of refuse.

SANDY CLAY:

SAND:

CLAY/
GRAVELLY CLAY:

SHALE/CLAYEY
SHALE:

(Walnut
Formation)

LIMESTONE:

Brown, moist, slightly soft to firm, trace
of gravel.

At 14.5 feet, very wet, probably saturated.

Orange—brown, slightly moist, very fine,
uniform, some silt, no odor.

Brown, moist, firm to very stiff, 10—15 per-
cent gravel.

At 18 feet, color change to grey—brown and
yellow—brown.

At 22 feet, very stiff.

Dark grey to blackish grey, slightly moist,
very stiff, some brown clay.

Dark grey, slightly moist, very dense.

C— 7



FIGURE B-7

LITHOLOGJC LOG.. UPPER ZONE tIONITOR WELL HM-6

*.*r'• 1.

AP C00DlNATE$:
GROUPdD ELfV.

DRILLING ETHODz
BOEPlOL( DPTP4

S 2,964 R 2,856
640.7

Flight Auger
19 feet

DATE DILLCD 12—04—82
DJLLED ey:

Southwestern Laboratories, Inc.
aoREHoLE DIAIETE: 7 inches

FILL:

GRAVELLY SAND:

GRAVELLY SAND/
SANDY GRAVEL:

LIMESTONE:
(Walnut

Formation)

DESCRIPTIOI4 OF MATERIALS

Asphalt and subgrade.
At 1 foot, gravelly clay, light brown, moist,

firm.
At 1.5 feet, sandy clay, dark brown to black,
moist,, firm, black tar—like residue, strong
oil odor.

At 2 feet black with zones of lig)t browii
trace o,limestone gravel, tar—like resiue
strong oil odor.

At 4 feet; local red, grey, and green dis-
coloration; fragments of glass, cloth, and
metal wire, strong oil odor.

At 6 feet, same but predominantly gravelly
clay.

At 8 feet, sandy clay, light brown to black,
moist, stiff some gravel, fragments of
paper and metal, tar—like residue, strong
oil odor.

At 9 feet, red and white discoloration, firm,
grass roots, strong oil odor.

At 10 feeç, san4y clay, predominantly black,
very moist, firm, some gravel, grass roots,
tar—like residue.

At 11 feet, clayey sand/sandy clay, brown to
black, saturated, oil seepage, grass roots,
very strong oil odor.

Very moist to wet, very dense, strong oil
odor.

At 13 feet, black grading to light grey—
brown, saturated, oily, gravel lens with
limestone fragments up to 1—inch diameter.

At 15 feet, grey, saturated, dense, very
strong diesel fuel odor.

At 16 feet, less than 10 percent fines.

Grey—black, saturated, abundant limestone
fragments, trace of clay, odor.

Dark grey, saturated, fossiliferous, odor.

C—8
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FIGURE 8-8

LITHOLOCIC LOG, UPPER ZONE F1ONITOR WELL HN-7

.L

MAP CO0RDIdATfS: S 3,051 2,898 DATE DRILLED 12—04—82
GROUND ELEV.: 639.1 . DRILLED e'r:

DRILLING M(1p4o0' Flight Auger Southwestern Laboratories, inc.
IOREHOLE DEPTH: 15 feet QREpiOt_( DIAMETER: 7 inches

DEPTH GRAPHIC
LOG DESCRIPTION O MATERIALS

At 3 feet, dark brown to black, decreasing
gravel content, firm to very firm, grass
roots, oil odor.

At 5 feet. some fragments of black burnt

material, musky odor.
At 6 feet, slightly moist to

green discoloration, grass
fragments, oil odor.

At 7 feet, some concrete fragments,
core recovery.

Asphalt and subgrade.
At 1 foot, gravelly clay, brown, slighly
moist slightly firm, gravel up to 1/2—inch
diameLer, glass fragments, oil odor.

At 2 feet, increasing gravel content, less
odor.

FILL:

GRAVELLY SAND:

LIMESTONE:
(Wa lut

Formation)

3

6

9—

$2

0
$5

moist, zones of
roots, metal

10 percen

:'.'.
••—

:.o::':, •.

At 9 feet, gravelly clay, greyish black, oil
odor.

Grey—brown, wet, water seepage, limestone
fragments, slight oil odor.

Light grey, dense.

C—9



FIGURE 8-9

LITHOLOGIC LOGI UPPER ZONE MONITOR WELL HM-8

1.

AP COORDINATE.,

GROUND ELEV.: -

DRILLING METI400:

BOREHOLE DEPTH:

S 481 R 3,670

670.3

Flight Auger
50 feet

DATE DRILLED: 12-05—82
DRILLED BY:

Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7 inches

GRAVELLY CLAY:

DESCRIPTION OF MATERIALS

Brown—dark brown, moist, firm, grass roots.
At 1 foot, increasing gravel content, stiff,
white weathered limestone fragments.

At 3 feet, increasing gravel content,
slightly moist, very stiff.

At 5 feet, light brown to buff, slightly
moist, very stiff.

SANDY CLAY: Light orange—brown, very moist, firm, uni-
form, moderately cohesive, fine sand,
trace of gravel.

At 12 feet, increasing gravel content, moist.

At 15 feet, decreasing sand and gravel con-
tent.

SAND:

At 20 feet, 1—inch thick lens of gravelly

clay.
At 21 feet, several lenses of gravelly clay.

At 25 feet slightly darker in color, trace
of gravel.

At 26 feet, brown, dense grey limy zones,
decreasing sand content, trace of lime-
stone gravel.

At 27 feet, increasing content of grey limy
zones.

At 29 feet, light grey—brown, moist, firm,
trace of limestone gravel, orange and
black oxidized zones.

Buff, very moist, loose, fine grained, clean.

Light brown—buff, wet, slightly dense, water
seepage, limestone and quartz gravel.

C—i0
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FIGURE B-9

LITHOLOc-IC L0c1 UPPER ZONE
MONITOR WELL HM-8

2/k

MAP C(")RDIPdATES: DATE: DRILL(D
GROUr3U ELE:V. DRILLED BV
DRILLING METHOD:

0RE:HOL( DEPTH: bOREHOLE DIAMETER:

DEPTH DESCRIPTION OF MATERIALS
I •.•.

4Q_/ CLAYEY SILT: Light brown, wet soft, moderately cohesive.
:•'* GRAVELLY SAND: Light brown—buff, wet, slightly dense, water

seepage, limestone and quartz gravel.

45 —
••_

________ LIMESTONE: Blue with black and grey, moist, dense.
50 ' (Walnut

Formation)

c—il



FIGURE B-1O

LITHOLOGIC LOG1 UPPER ZONE MONITOR WELL HM-9

S 1,443 R 4,712

635.7

Flight Auger
5.5 feet

DATE DRILLED: 1205—82
DRILLED eY:

Southwestern Laboratories, Inc.

eOREP4OLE DIAMETER: 7 inches

FILL:

LIMESTONE:
(Walnut
Formation)

DESCRIPTIOI Os MATERIALS

Gravelly clay, dark brown, moist, cohesive,
no odor.

Grey to blue—grey, wet, very dense, no odor.

c—i2
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FIGURE B-Il

LITHOLOGIC LOG, UPPER ZONE MONITOR WELL Ht—10

MAP COORDINATES: S 2,702 R 2,913 DATE DRILLED: 12—06-82
GROUND EL(V.: 643.3 DRILLED Y:
DRILLING METHOD: Flight Auger

Southwestern Laboratories, Inc.

SOREPIOLE DEPTH: 22 feet e0REPIOLE DIAMETER 7 inches

DESCRIPTION OF MATERIALS

FILL: Asphalt and subgrade.
At 1 foot, sandy clay, light brown to black

slightly moist, very firm zones with white
limestone gravel u to 3I'—inch diameter,
glass and metal retuse, slight tar—like odo

At 2 feet, slightly moist to moist, firm to
very stiff, zones with light brown loose
silty sand; zones of red, orange and brighi
green discoloration fragments o tar
shingles black zones with appearance and
odor of urnt charcoal.

At 3 feet, same with no silty sand.

At 6 feet, slightly moist, firm, some gravel,
zones of white and red discoloration, metal
wire and rubber refuse, odor.

At 8 feet, ravel1y sand, white and black,
moist, slightly loose zones of orange,
blue, and green discoloration, no retuse,
no apparent odor.

At 10 feet, gravelly clay, dark brown, moist,
slightly firm, zones of red refuse includin
metal wire and glass, musky odor.

At 12 feet, wet, water seepage.

GRAVELLY SAND: Light brown—buff, wet, slightly dense, fine
to coarse sand consisting of quartz, chert,
and limestone, limestone gravel up to 3/4—
inch diameter, no odor.

At 18 feet, alternating zones of buff and
light brown, wet, dense, gravel up to l—inc
diameter, red—yellow discoloration.

At 19 feet, trace of clay in zones.

Greyish blue—green, saturated, very dense,
trace of clay, zones of dark green no odor.

C—i 3
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FIGURE 8-12

LITHOLOGIC LOG OF MONITOR WELL HM-1l (UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD: Air—rotary with drag bit
BOREHOLE DEPTH: 35.5 feet

DATE DRILLED: 3—28—83

DRILLED 5:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7—3/4 inches

FILL:

CLAYEY S1I.ALE:(Goodtand Lvne-svone'
LIMESTONE:

DESCRIPTION OF MATERIALS

Asphalt and subgrade.
At 1 foot: Gravelly clay, brown, moist to

slightly wet, no odor.
At 2 feet: Gravelly clay, brown, moist,

firm, cohesive, whitish—yellow limestone
gravel up to 1/4—inch diameter, some chert
fragments, no visible fossils, some orange
discoloration, no odor apparent.

Licht buff to brown, moist, firni some thin
beds of l.mestone, no vis.ble fossils, son
orange—yellow—brown discoloration, no odor.

Light buff to white, slightly moist, dense,
brittle, slightly fossiliferous, some yell
and orange discoloration, trace of clay, r
odor.

CLAY:

At & feet: Limestone becoming more massive,
with some interbedded clay.

At 10 feet: Beds of clay are more numerous,
clay is slightly moist to moist, firm, co•
hesive, with orange—brown discoloration.

Buff—brown—green, moist, very firm, cohesiv
shaley zones, some interbedded dense lime
stone, no odor.

At 14 feet: Limestone beds are few.

Buff—green with orange hue, slightly moist,
firm, slightly cohesive to cohesive, some
orange discoloration, no odor.

At 19 feet: Thin limestone bed.
At 20 feet: Slightly moist to moist, firm o
very firm, slightly cohesive, water seepa e
into borehole noted by driller.

Dark grey, moist (fl, stiff, brittle, fissi
no fossils visible, limey, no odor.

c—i4
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P'URE 3- (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-ll (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTh:

DATE DRhLLE0
DRILLED BY:

BOREHOLE DIAMETER:

At 26 feet: Slightly dense, some clay,
fossil shells (mollusks).

CLAYCY SHALE: Dark grey, moist (?), slightly stiff, brit-
tle, fissile, some fossil shells (mollusk.

limey, cohesive clay

At 30 feet: Slightly firm to stiff.

SHELL AGGLOMERATE: Light to dark grey, moist (?), derse, britti
(WaZ.rzut Formation) very fossiliferous (oysters), matrix and

interbeds of calcareous shale and clay.

c—i 5
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FJGURE B-13

LITHOLOGIC LOG OF MONITOR WELL Hfl-12 (UPPER ZONE)

•_J

4AP COORDINt&TES: S. —21 feet; R. 2,639 feet

GROUND ELEV.: 654.3 feet msl

DRILLING METHOD: Air-rotary with drag bit
BOREHOLE DEPTH: 40 feet

DATE DRILLED: 329—83

DRILLED 5:
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 7—3/4 inches

FILL:

DESCRIPTION OF MATERIALS

Asphalt and subgrade.

At 2 feet: Silty clay, dark brown, moist,
firm, cohesive, no odor.

At 4 feet: Color change to medium brown.

SILT? CLAY!
LIMESTONE:

(Goodland Lime-
stone)

Interbedded; light brown to medium brown

silty clay, moist, slightly firm, slightly
cohesive, some brown—orange discoloration;
light buff limestone, dense, some fossils
(mollusks), no odor.

At 8 feet: Becoming more moist, some chert,
some white—yellow discoloration, no odor.

Greenish—buff, moist, slightly firm to firm,
cohesive, orange—yellow discoloration,
calcareous, no odor.

Intebedded •greenjh—bff sLaley clay moislightly !irm slightly conesive,
brown—orange àiscoioration, grey limeston
moist (?), dense, fossiliferous (mollusks
brown discoloration, no odor.

Greyish—buff, moist, !... slightly cohesiv
some orange—brown ciscoloration.

Ar 22 feet: Firm to slightly stiff, no odo

CLAY:

SHALE? CLAY/
LIMESTONE:

SHALE? CLAY:

C—i 6



r!GURE t3- (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM'-12 (UPPER ZONE)

kJ

CLAY:

DTE DRILLED
DRILLED DY:

DOREIIOLE DIAMETER:

DESCRIPTION OF MATERIALS

Creenish—buff, moist, firm to slightly
stiff, slightly cohesive, some orange—
brown discoloration, no odor.

From 26 to 28 feet: Some interbedded shale.

At 28 feet: Some interbedded dark grey
clay.

At 30 feet: Becoming shaley.

SHALE:

SHELL AGGLOMERATE:
(Walnut Formation)

Medi m to dark gre very moist to slightly
we, firm to stifl, slightly cohesive, ca]
careous, some interbedded clay.

Light to dark grey, moist (?), dense to ver
dense, very fossiliferous (oysters), matri
and interbeds of calcareous shale and clay
some pyrirization of fossils.

At 38 feet: No visible pyritization.

C—i 7
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GROUND ELEV.:

DRILLING METHOD:

80RE40LE DEPTH:
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FIGURE 8-14

LITHOLOGIC LOG OF MONITOR WELL HM-13 (UPPER ZONE)

IRUIIIF

• .t •_ n/..'

f;>:
''2 .—-.':,

r

:,, 'i/./Vv

b... ..•. ..-°:-:
,:

,•..?'
• .• •-•. •.:- ..'.•.y•;•

V4 r'(.'A.

DEPTH

MAP COORDINATES S.—9 feet;

GROUND ELEV.:658.l feet msl

R. 3,138 feet DATE DRILLED: 3—29—83

DRILLED 5Y: Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 44 feet BOREHOLE DIAMETER: 7—3/4 inches

GRAPHIC
LOG DESCRIPTION OF MATERIALS

o

3—

6—

9—

12 —

15 —

18 —

21 —

24

SILTY CLAY: Dark brown, moist, firm, cohesive, grass
roots, organic material, no odor.

CLAYEY GRAVELS: Greyish—buff, moist, unconsolidated, weath-
ered dense limestone fragments up to
1—inch diameter, fossiliferous (mollusks);
clay is dark brown, slightly firm, slighti
cohesive, no odor.

At 4 feet: Gravel grading coarser, lime-
stone fragments up to 1—1/2—inch diameter,
some coarse sand, less clay content.

SANDY GRAVEL: Greyish—buff gravel and light brown sand,
very moist, loose, weathered limestone
fragments up to 1—1/2—inch diameter, fos-
siliferous (mollusks), fine— to — coarse
grained quartz sand.

CLAYEY SILTY SAND: Orange—buff, slightly wet, loose, fine— to
medium—grained quartz sand, sand is well
sorted, sub—angular to sub—rounded, clay
is slightly firm and slightly cohesive, no
odor.

SILTY SAND: Orange—buff, wet, loose, very fine— to fine—
grained quartz sand, sand is well sorted,
sub—angular to sub—rounded, some clay.

SAND: Orange—buff, slightly wet, loose, very fine—
to fine—grained quartz, well sorted, sub—
angular to sub—rounded, some silt, no odor

At 20 feet: Buff color.

At 22 feet: Buff color with orange hue.

C—i 8



FIGURE B-14 (cont)

LITHOLOGIC LOG OF
MONITOR WELL HM—l3 (UPPER ZONE)

,-'","

Interbedded; gravel is white—buff—brown,
slightly wet, dense weathered fossiliferou
limestone fragments and shell fragments up
to 1—inch diameter, some chert tragments,
sub—angular to sub—rounded, very po9ly
sorted, manganese oxide; sand is bUrl,
otherwise same as sand at 24 feet, no odor

At 28 feet: Some of the finer gravel is
quartz.

Same gravel as at 28 feet except grading
coarser less sand, some fragments of well
cemente sand, more chert fragments, some
iron nodules.

At 32 feet: Some silty clay, clay is slight
ly firm, slightly cohesive, no odor.

MAP COORDINATES OATE DRILLED:
GROUND ELEV.: •ILLED BY:
DRILLING METHOD:

BOREHOLE DEPTH: BOREHOL( DIAMETER:

DEPTH GRAPHIC
DESCRiPTIOP OF MATERIALS

At 24 feet: Orange color, very fine— to
medium—grained, no silt.

SAND/GRAVEL:

GRAVEL:

SHELL AGGLOMERATE:
(Walnut Formation)

::.•:•:•
•ft:--

I—JI
— I — 11II
_i-S i_i

I — 1-'1—I—I— 1—I—
_1-' I—I- 1- T'.

.— 1
—I— I-..js I I- I —T-'
_I_.- I —
—. L— I —i -' I -S_I-I— I—
_1_-. I —_I
— I I —

i_-S I '_I
— I — I —I.-T—i
1— I-' I

IL-'I—I—

24—"

27 —

30 —

33 —

36 —

39 —

42 —

45 —

At 34 feet: No clay.

Medium to dark grey, wet (?), dense, very
fossiliferous (oysters),tnatrix and inter—
beds of calcareous shale and clay.

L1



FIGURE 8-15

LITHOLOGJC LOG OF MONITOR WELL 1M-l4 (UPPER ZONE)
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DEPTH GRAIIC

MAP COORDINATES S.—16 feet; R. 3,793 feet DATE DRILLED 3—30—83

GROUND ELEV.662.9 feet msl
.

DRILLED By:Southwestefl Laboratories,

DRILLING METHOD: Air—rotary with drag bit
Inc.

BOREHOLE DEPTH- 53 feet BOREHOLE DIAtTER: 7—3/4 inches to
41 feet; 5 inches to 58 feet

DESCRIPTION OF MATERIALS

o —,

.3 —

6—

9—

Ia —

15 —

18 —

21

24—.,

SILTY CLAY:

SANDY CLAY:

SILTY CLAYEY
SAND:

SILTY SANDY CLAY:

CLAYEY SAND:

SANDY GRAVEL:

Dark brown, moist, firm to slightly stiff,
slightly cohesive, some limestone gravel,
grass roots.

At 2 feet: Cohesive, no roots, no odor.

Light brown, moist firm to very firm, sligh
.y cohesive1 san is predeominantly quartz
rragments with some l3.mestone fragments,
some limestone and chert gravel up to 1/4—
inch diameter, no odor.

At 8 feet: Slightly firm to firm; some ugh
buff to white, dense, fossiliferous, sub—
angular, limestone gravel up to 3/4—inch
diameter.

Light buff with orange hue, moist to slightl
wet lpoe, very fine— to fine—grained qi
sans with some limestone sand, clay is sli
ly cohesive some aljche, some fossili—
erous .LimesEone and cnert gravel up to i/2
inch diameter, no odor.

Light brown, slightly wet to wet, slightly
firm to firm slightly cohesive very fine
to fine quarh sand witn some .i.imestone
sand, some light buff fossiliferous limest
gravel up to 1/4—inch diameter.

Light brown, moist, loose, very fine— to fin
grained quartz sand with some limestone sa
slightly cohesive clay, some light buff fo
siliferous limestone gravel up to 1/4—inch
diameter.

At 18 feet: Sand is very fine— to medium—
grained, some of the sand and gravel is wh

Light brown overall with various other color
moist, loose to slightly dense, fine— to
medium—grained and fine— to coarse—gravel
consisting of limestone and mollusk shell

fragments, sub—angular to angular, mangane
oxide stains on limestone fragments, trac.

t

.tz
,h t—

tie

te.

of

Clay. C—20



FIGURE B-15 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM—14 (UPPER ZONE)
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MAP COORDINATES DATE DRILLED:
GROUND ELEV. DRILLED 5:
DRILLING METHOD:

SOREHOLE DEPIP4: BOREHOLE DIAMETER:

DEPTH DESCRIPTION OF MATERIALS

24—'

27 —

30 —

33 —

36 —

39 —

42—

45 —

At 28 feet: Higher clay content.

At 30 feet: Smaller sand to gravel ratio.

At 32 feet: Very fine— to medium—grained
sand, subrounded to subangular, gravel
up to 2—inch diameter.

At 40 feet: Gravel is light grey.

At 42 feet: Medium— to coarse—grained sand
increasing content of chert fragments.

SHELL ACC.LOM— Medium to dark grey, wet, dense, very fossi
ERATE: iferous (oysters),matrix and interbeds of

(Walnut Fornatian) calcareous shale and clay, no odor.

C—2 1



FIGURE. B-iS (cent)
LITrcJLOGIC LOG O
MONITOR WELL HM—14 (UPPER ZONE)

'? •—

MAP COORDNATES DATE DRILLED

GROUND ELEV.: DRILLED BY
DRILLIPG METiOD
eOREPIOLE DEPTH: aDREHOLE DIAMETER:

DEPTH 6RAPIIIC DESCRIPTION OF MATERIALS

48—' 7 7 ._t-.1._—T .-J -'
I — I

— -L —T —
-I— I—I

— —i—i—i
T —A —T T —

— T —J -F-.T-' L• I ••l —
SHALE: Medium to dark grey, wet, stiff, brittle,

fissile, calcareous, some fossils (oysters

54 At 54 feet: Very firm to stiff, increasing
fossil content (oysters).

At 56 feet: Some shell agglomerate.

5( —

—

60 —
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F1GU1E. B-1(

LITHOLOGIC LOG OF MONITOR WELL HM—15 (UPPER ZONE)

r)

SANDY GRAVELLY
CLAY:

SANDY CLAY:

DESCRIPTION OF MATERIALS

Dark brown, moist, firm, slightly cohesive,

some fine—grained gravel, grass roots,
organic matter, no odor.

At 2 feet: Medium brown.

Medium brown, moist, firm to stiff, slightly
cohesive, very fine—grained, sand, some
fine—grained weathered limestone gravel,
trace of caliche.

Light to medium brown, moist, firm to very
firm, slightly cohesive, very fine— to
fine—grained sand, weathered white lime-
stone gravel up to 1—inch diameter, trace
caliche.

Medium brown, moist, firm to very firm,
slightly cohesive, fine—grained sand con-
sisting of lImestone and shell fragments
with some quartz, some fine—graine weath-
ered limestone gravel up to 1—inch diamete
trace caiiche.

Light brown, moist to very moisV, lighly
firm, c9hesive, some tite—graULe1 sane,
some white weathered limestone gravel up
to 3/4—inch diameter.

At 12 feet: No gravel.

Light brown, moist, s].ightJy firm,, slightly
cohesive very tine—to tine—grained sand
some weathered butt limestone gravel up to
j—inch diameter, limestone is tossilferous
(mollusks).

At 18 feet: Slightly wet.

MflP COORDINATES S. 696 feet; R. 2,785 feet

GpCi: tv. 665.5 feet msl
DRILLING METHOD Air—rotary with drag bit
BOREHOLE DEPTH: 50 feet

DATE DRILLED: 3—30—83 to 4—1—83

DRILLED 9y: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER:7_3/4 inches to 38feet; 5 inches to 50 feet

SILTY ClAY:

SANDY CLAY:

SILTY CLAY

SANDY CLAY:

At 14 feet: Some white weathered limestone.

GRAVEL/SANDY SILT:

GRAVEL/SILTY SAND:

Interbedded; gravel is greyish—buff fragmen
of limestone and.shells viih some,cbert ai
and 3.ron concretios sliznzlv molsL, iOOrragments up to [—1/—incr1 aiamçter, man—
gnese oxide and red—orange stains; sandy
silt is light brown with orange hue fine
to medium—grained limestone and shells wi
some quart2, trace at clay.

Same description as for sample at 20 feet e:

cept gravel is predominantly fine—grained.
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F!t,URE B-16 (con't)
LITHOLOGIC LOG OF
MONITOR WELL HM—15 (UPPER ZONE)

•O
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— I — I —T1 - I'-I—i —I—I -1—1.-iI—I—

Light buff, slightly
non—cohesive.

.,...-,' )
(

MAP COORDINATES DATE DRILLED
GROUND ELEV. DRILLED BY:
DRILLING MtTHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

24-'

27 —

30 —

33 —

36

39 —

42 —

45 —

48-

SHALE:
Woodland Lime-

stone)

LIMESTONE:

SHALE/CLAY:

SHELL AGGLOMERATE:
(Walnut Forma-

tion)

moist, slightly firm,

Greyish—buff, slightly moist, dense, fossil-
iferous (mollusks), interbedded with firm

shale/clay.

Interbedded; light buff, slightly moist,
slightly firm to firm, slightly cohesive,
orange—brown discoloration.

At 38 feet: Dark greyish—buff color.

At 40 feet: Darker color, moist, very firm
to dense shale.

Medium to dark grey, moist, dense, very
fossiliferous (oysters), matrix and inter—
beds of calcareous shale and clay.

C—24



FIGURE c-ic (con't)
LITHOLOGIC LOG OF
tION1TOR 1ELL Htl-15 (UPPER ZONE)

C— 25

'&j; '(

4P COORDINATES:
GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED By:

BOREHOLE OIA,,IETER:



F1GU1E 13-17

LJTHOLOG]c LOG OF MONITOR WELL HM-16 (UPPER ZONE)

MAP COORD:NATES S. 1,047 feet; R. 2,793 feet DATE DRILLED 3—31—83 to 4—1—83
GROUND ELEV.: 664.2 DRU..LED BY: Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bit
BOREHOLE DEPTH: 50 feet BOREHOLE DIAMETER: 7—3/4 inches

DESCRSPTON OF MATERiALS

Dark brown, moist, firm to very firm, slight
ly cohesive, grass roots, organic matter,
some limestone gravel up to 1—inch diatnete

At 2 feet: Mediwn to dark brown, slightly
firm to firm, cohesive trace caliche.

At 4 feet: Medium brown, firm to slightly
stiff.

Medium brown, moist, slightly cohesive, slig
ly fossiliferous limestone gravel up to
1—1/2—inch diameter, some limestone and
quartz sand.

SILTY CLAY: Light brown, moist, slightly firm, slightly
cohesive, some limestone sand and gravel
with manganese oxide stains, trace caliche

GRAVELLY SANDY Light biown, moist 1jghtly firm slightly
CLAYS cohesive, weathered ilmestone gavei up

to 1—inch diameter, limestone and quartz
sand.

Light brown, moist-, slightly firm, moderate!
cohesive, some hne—graiued we?thred lime
flone gravel some very zine— o iine—gral
limestone and quartz sand.

At 16 feet: Light brown to buff, slightly
moist, very firm to stiff, slightly cohesi
some fine—grained limestone and shell gray
some fine— to medium—grained sand, orange
and white discoloration, no odor apparent.

At 18 feet: Ligbt brown, moist, firm, some
very fine— to fine—grained limestone and
quartz sand, some fine—grained limestone
gravel.

Light buff tr, r' own, slightly moist, loose,
predominantly fine—grained weathered fossi.
ifezzous limestone gravel, some gravel up ti
1—1/2—inch diameter, some clay.

SILTY CLAY, Light orange—brown, slightly moist to moist,
CLAYEY SILT: slightly firm,-some sand, some buff weathe

limestone gravel up to 1—1/2—inch diameter

C—26
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FIGURE 3-17 (cont)

LITHOLOGIC LOG OF
MONITOR WELL HM-16 (UPPER ZONE)

L4J

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH;

DATE DRILLED:

DRILLED 8Y:

BOREHOLE DIAMETER:

CLAYEY SAND!
CLAYEY SILT:

SILTY SAND:

GRAVELLY SILTY
SAND:

SHALE? LIMESTONE:
(Goodland Lime-

stone)

DESCRIPTION OF MATERIALS

Light orange—brown,.moist, loose sand, sligh
ly cohesive clay,'very fine— to fine—grain
sand, trace of grave]..

Light orange—brown, moist, loose, very fine—
to fine—grained quartz sand, trace of gray

At 28 feet: No gravel.

Light brown to buff, moist, loose, very fine—
to fine—grained quartz sand, limestone gray

Light buff, slightly moist, slightly dense
to dense, fossilferous (mollusks).

SHALE: Light buff, slightly moist, very firm to
stiff, interbedded fossiliferous limestone

At 36 feet:
very firm,
no odor.

Light greenish buff, firm to
orange—brown discoloration,

At 38 feet: Dark grey, slightly firm to
very firm, fissile.

At 44 feet: Very firm to stiff.

Medium to dark grey, dense, very fossilifero
(oysters), matrix and interbeds of calcar—
eous shale and clay.

Shell Agglom-
erate:

(Walnut Formation)
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FIGURE 8-17 (conht)
LITHOLOGIC LOG OF
MONITOR WELL HM—16 (UPPER ZONE)

C—28
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FIGURE B-lB
LITHOLOGIC LOG OF MONITOR WELL HM-17 (UPPER ZONE)

Concrete pavement and subgrade.

At 2 feet: Gravel/silty clay, light brown t
buff, moist; gravel is slightly dense, sub
rounded to angular weathered limestone fra
ments up to 2—1/2—inch diameter; clay is
slightly firm, slightly cohesive; no odor.

At 8 feet: Gravel/silty sand, light brown t
buff, moist; gravel is slightly dense,
subrounded to angular, weathered limestone
sand is very fine— to fine—grained quartz
with some limestone; trace of clay.

Light brown to buff, moist; gravel is slight
ly dense, subrounded to angular, fine— to
medium—grained weathered limestone; sand
is very fine— to fine—grained quartz with
some limestone; trace of clay.
At 16 feet: Gravel is slightly coarser.

Light grey to buff with green hue, moist,
firm to stiff, slightly cohesive, brown—
orange discoloration, no odor.

Interbedded; light grey to buff, slightly
moist to moist; limestone is dense, fossil

iferous (mollusks), weathered, with manga-
nese oxide stain; shale is firm to stiff,
slightly cohesive, with brown—orange dis-
coloration, no odor.

WAP COORDINATES S. 884 feet; R. 2,583 feet DATE DRILLED: 33183
GROUND ELEV.: 657.0 feet msl DRILLED BY:Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 45 feet BOREHOLE DIAMETER: 7—3/4 inches

DEPTH GRAPHIC
DESCRIPTION OF MATERIALS

FILL:

GRAVEL/S ILTY
SAND:

SHALE:
(Goodland-

Li.'nes tone)

LIMESTONE/SHALE

o

3—

6—

9—.

12 —

15 —

18 —

21 —

• .ft• • ,.•
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FIGURE 13-19

LITHOLOGIC LOG OF MONITOR WELL HM-l8 (UPPER ZONE)

— —
••-

.,. —: •—. —4 —

7.?.,v.. y.'.,.v.,
z v. ; .

,.>:-

.. .••._-.

At 2 feet: Gravelly clay, brown to black,
moist, slightly firm, limestone gravel up
to I—inch diameter, yellow—brown discolora
tion, tar and petroleum odor.

At 4 feet: Silty sandy clay, rusty red, mci
firm, cohesive, trace gravel, slight. odor.

MAP COORDINATES s. 2,229 feet.; R. 3,006 feetD)TE DRILLED: 3—31—83

GROUND ELEV.: 654.5 feet msl DRILLED By: Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit I•
BOREHOLE DEPTH: 38 feet BOREHOLE DIAMETER: 7—3/4 inches

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

o —'

3—

6—

9—

12 —

Is —

(8 —

21 —

24 —

FILL: Asphalt and subgrade.

SANDY SILT:

SILTY SAND:

GRAVELLY SILTY
SAND:

At 8 feet: Silty sand, rusty brown, slightl
moist, loose, uniform, very fine— to fine—
grained quartz sand.

Tan, slightly moist, loose, uniform, very
fine— to fine—grained quartz sand, trace
of limestone gravel up to 3/4—inch diamete
no odor.

Darker tan than unit above, moist, loose,
uniform, very -fine— to fine—grained quart
sand.

Tan, moist, loose, uniform, very fine— to
fine—grained quartz sand, limestone grav-
el, zones of cemented silty sand, cal—
cateouS cement.

C—31 a



FIGURE 8-19 (con•t)
LIIdULOGIC LOG OF
MONITOR '/ELL HM—18 (UPPER ZONE)

-'7--

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

:•..-...:::
.•1

:

b

DATE DRILLED:

DRILLED 5:

BOREHOLE DIAMETER:

'IC

LOG DESCRIPTION OF MATERIALS

GRAVEL:

Shell Agglo-
merate:

(Walnut Fomation)

Multi—colored, wet, loose; fine— to medium—
grained fragments of mollusk shells, lime-
stone, chert, and quartz; fragments up to
3/4-inch diameter.

At 26 feet: Up to 20% coarse gravel.

At 30 feet: Up to 40% coarse gravel.

Medium to dark grey, wet, dense, very fossil
iferous (oysters), calcareous shale and
clay matrix.

C—3 2



FIGURE B-20

LITHOLOGIC LOG OF MONITOR WELL HM-19 (UPPER ZONE)

M4P COORDINATES' S. 3,192 feet; R. 2,787 feet DATE DRILLED: 4183
GROUND ELEV.: 644.0 feet msl DRILLED BY: Southwestern Laboratories,
DRILLING METHOD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 28 feet BOREHOLE DIAMETER: 7—3/4 inches

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

FILL: Asphalt and subgrade.

At 2 feet: Sandy clay, medium to dark brown
moist, slightly firm, slightly cohesive,

3 — rusty red discoloration, trace of lime-
stone gravel up to 1—1/2—inch diameter,
tar— like odor.

At 4 feet: Sandy clay, dark brown, moist,
slightly firm to firm, moderately cohesive
some fine— to medium—grained quartz sand

6 with some limestone, slight odor.
At 6 feet: Sandy silty clay, dark brown,
moist, firm, slightly cohesive, orange—yel
low discoloration, trace of limestone gray
el, no odor.

—
At 10 feet: Silty sand, orange—brown, moist

loose, fine— to rnedium—grained quartz sand
some cohesive clay, trace of limestone gra
el.

(2 —
SAND: Light tan, slightly moist, loose, well sorte

subrounded, fine— to medium—grained quartz
sand, trace of weathered limestone gravel
up to 1—inch diameter

SANDY SHALE/ Greyish—buff, slightly moist, firm to stiff,
SANDY CLAY: slightly cohesive, fissile, fossiliferous

(Goodland Lune— (mollusks), fineS- to medium—grained sand,
Stone) no odor.

(8 SHELL AGGLOM Medium to dark grey, slightly moist, dense,
I . 7 ERATE: very fossiliferous (oysters), matrix and

1 ! 1 (Walnut For— interbeds of calcareous, shale and clay.
______ mation)

i At 20 feet: Predominantly dark grey shale.

21 ______
17 17 At 21.5 feet: Same as unit described at 18

71717 feet.
—1 —1—

— I I—I—I —-,J, 11I._-' J
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HGURE 8-20 (cont)
LIIdOLOGIC LOG OF
MONITOR WELL HM19 (UPPER ZONE)

MP COORDIN4TES

GROUND ELEV

DRILLING METHOD:

BOREHOLE DEPTH:

GRAPhIC
LOG

DATE DRILLED

DRILLED 5Y:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

C—34



FIGURE B-21
LITHOLOGIC LOG OF MONITOR WELL HM20 (UPPER ZONE)

MAP COORDINATES S. 2,943 feet; R. 2,608 feet DATE DRILLED: 4—1—83
GROUND ELEV. 653.0 feet msj. DRILLED BY: Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 40 feet BOREHOLE DIAMETER: 7—3/4 inches to
38 feet 5 inches to 40 feet

DESCRIPTION OF MATERIALS

FILL: Sandy gravelly clay, wet, slightly firm,
slightly cohesive, limestone gravel up
to 1—1/2—inch diameter, petroleum odor.

At 2 feet: Sandy gravelly clay, dark brown
to black, moist, slightly firm, moderately
cohesive, tar—like odor.

At 4 feet: Silty clay, dark grey to brown,
moist, slightly firm, cohesive, trace of
fine—grained limestone gravel, no odor.

At 8 feet: Sandy clay, rusty red, moist,
firm, slightly cohesive, fine— to medium—
grained quartz sand, some silt.

SAND: Orange—tan, moist, loose, uniform well sort-
ed, subrounded, fine—grained quartz sand,
some silt.

At 14 feet: Tan, slightly moist, very loose
trace of silt.

At 16 feet: Moist to slightly wet.

At 18 feet: Slightly moist.

At 20 feet: Moist to slightly wet, fine— to
mediuxn—grained, trace of clay blebs.

At 22 feet: fThi.- loose, moderately sorte4
subrounded to subangular, medium— to coars
grained, some coarse sand and fine gravel
composed of angular fragments of limestone

_____and shells.

C—35
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FIGURE 8-21 (cont)

LITROLOGIC LOG OF
MONITOR WELL HM—20 (UPPER ZONE)
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MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD:

BOREHOLE DEPTH: BOREHOLE DIAMETER:

DEPTH GRAPHIC
DESCRIPTION OF MATERIALS

GRAVELLY SAND:

CLAYEY GRAVELLY
SAND:

SANDY GRAVEL:

SHELL AGGLOM-
ERATE:

(Walnut Formation)

24—'

27 —

30-

33 —

36 —

39—

42—

Tan to buff, slightly wet, loose, medium-
to coarse—grained quartz sand, fine— to
medium—grained gravel composed of lime-
stone and shell fragments.

At 26 feet: Increasing gravel content,
some chert and quartz gravel.

At 28 feet: Wet, some clay blebs.

Light buff to brown, wet, loose, medium—
to coarse—grained quartz and limestone
sand; fine— to coarse—grained gravel
composed of mollusk shells, limestone,
quartz, and chert.

Buff, wet, loose, fine—grained limestone
gravel, coarse—grained sand, trace of cla

Medium to dark grey, wet, dense, weathered,
very fossiliferous (oysters), calcareous
shale and clay matrix.

At 36 feet: Unweathered.

C—36



FIGURE B-22

LITHOLOGIC LOG OF MONITOR WELL HM-21 (UPPER ZONE)

MaP COORDINATES. S. 2,943 feet; R. 3,075 feet DATE oRlLLED 4—1—83

DRILLED BY: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 7—3/4 inches

DESCRIPTION OF MATERIALS

FILL: Silty clay, grown, moist, slfghtly firm,

slightly cohesive, white and orange dis-
coloration, some medium—grained limestone
and quartz sand, trace of fine—grained
limestone gravel, chunks of asphalt, grasi
roots.

At 2 feet Light brown to black, possible
odor.

SHELL AGGLOM— Light buff to brown, moist, dense, weatherec
ERATE: very fossiliferous (oysters), matrix and

(Walnut Formation) interbeds of calcareous shale and clay,
strong chemical odor.

At 7 feet: Medium to dark grey, unweatherd.

C—37

GROUND ELEV.: 632.7 feet msl

DRILLING METHOD: Air—rotary with drag bit

BOREHOLE DEPTH 15 feet

3

6

9

12
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FIGURE B-23

LITHOLOGIC LOG OF MONITOR WELL HM-22 (UPPER ZONE)

NP COORDINATES S. 687 feet; R. /4,8/45 feet
GROUND ELEV. 682.7 feet insi

DRIt.LING METHOD: Air—rotary with drag bit
aOREHOLE DEPTH 55 feet

DATE DRLLED 5-23—83

DRILLED eY: Southwestern Laboratories,
Inc.

OREP1OLE DIAMETER: 8 inches

SILTY GRAVELLY
CLAY:

SHALE/CLAY/LIME-
STONE:

Goodland Lime-
stone)

SHALE/CLAY:

DESCRIPTION OF MATERIALS

Ligbt ro dark brown, moist slightly firm
siitt1v cohesive, iimestone gravel, trãc
sano no oeor.

Incerbédded; light buff to brown, slightly
moist, dense limestone firm shale and
clay weathered, fossiliferous (mollusks),
no oàor.

At 4 feet: Predominantly shale and clay.

At 6 feet: Less weathering, more grey cob:

Interbedded; light grey to brown, slightly
moist, slightly firm to slightly stiff,
slightly cohesive, slightly fossiliferous.

At 12 feet: Few thin limestone layers.

SHALE: Dark grey, slightly moist, firm, brittle,
fissile, no odor.

SHALEY LIMESTONE: Medium grey, slightly moist, slightly dense
to dense, brittle, slightly fossiliferous
no odor.

Dark grey slightly moist,
firdi, slightly cohes,ive,
ible fossils, no odor.

Dark grey, slightly moist,
firm, slightly cohesive,
ible, no odor.

At 30 feet: Slightly fossiliferous (mollus
At 32 feet: Thin beds of limestone, lime-

stone is dark grey and dense).

Interbedded; dark grey, slightly moist, s1i
by firm to firm, slightly cohesive, sligh:

by fossiliferous (mollusks).

slightly firm to
tissile, no vis—

SHALE:

SHALEY CLAY:

SHALEY CLAY/CLAY—
LY SHALE:

slightly firm to
no fossils vis—

ks)

C—3 8



FIGURE 8-23 •(cont)

LITHOLOGIC LOG OF
MONITOR WELL HM-22 (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:

BOREHOLE DIAMETER

At 42 feet: Thin beds of limestone, lime-
stone is dark grey and dense.

SHELL AGGLOMER— Medium to dark grey, dense to very dense,
ATE: very fossiliferous (oysters), matrix and

(Walnut Formation) interbeds of calcareous shale and clay.

GRAPHIC
LOG DESCRIPTION OF MATERIALS

C—39



F1GUP B-4
.— .
FIJ .S. --

LIT:OLOGJc LOG OF MONITOR WELL HM—23 (UPPER ZONE)

MAP COORDINATES S. 5 feet; R. 4,284 feet

GROUND ELEV. 671.4 feet rsl

Air—rotary with draci hit
53 feet

SILTY CLAY:

SANDY CLAY:

SANDY GRAVELLY
CLAY:

SILTY CLAY:

CLAYEY SANDY
GRAVEL:

DESCRIPTION OF MATERIALS

Datk brown, moist to s.ightly wet, slightly
tirni, slightly cohesive, trace gravel, ro
grass.

Medium brown, moist, firm, very slightly co
hesive, trace limestone gravel, no odor.

Medium brown, moist, firm, slightly cohesiv
weathered limestone gravel.

Light brown, moist to very moist, slightly
firm, slightly cohesive, some weathered
white limestone gravel up to 3/4—inch di-
ameter.

At 8 feet:
At 10 feet:

some very

gravel.

At 14 feet: Wet, slightly cohesive.

At 18 feet: Trace gravel.

Light buff to brown, moist to very moist,

loose, coarse—grained, angular to rounded
fragments of weathered limestone and mol-
lusk shells up to 1—1/2—inch diameter, so
clay, some iron oxide.

At 24 feet: Some iron nodules.

Light buff to brown, wet, loose, coarse—
grain' rr;ments of weathered limestone
and shells, angular to rounded. iron oxid

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED: 5—fl—33 tO 52483
DRILLED BY: Southwestern Laboratories,

Inc.

BOREHOLE DIAMETER: b inches

Very moist, cohesive, less gray
Higher 9ercentage of silt with
fine sand, very moist to wet, n

SAND AND GRAVEL:

At 32 feet: Higher clay content, wet.

C—40



FIGURE 8-24 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM-23 (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

*'t

DESCRIPTION OF MATERIALS

SHELL AGGLOMER-
ATE:

(Walnut Formation)

Light to dark grey, slightly moist to moist

very dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale

and clay.

C—4 1

GRAPHIC
LOG



1* FIGURE B-25

LITHOLOGIC LOG OF MONITOR WELL HM-24 (UPPER ZONE) -

SILTY SANDY CLAY:

CLAYEY SANDY
S 1LT:

GRAVELLY SAND:

SANDY GRAVEL:

SHALEY CLAY:
(Goodl4nd fAme-

stone)

SHALE:

DATE DMILLED 5—24-83

DRILLED Y: Southwestern Laboratorjes
Inc.

eoRcIloLE DIAMETER. 8 inches

DESCRIPTION O MATERIALS

Clay, dark brown, very moist, slightly firm
slightly cohesive, grass roots, no odor.

At 2 feet: Medium to dark brown.

Light brown, moist, firm, very slightly
cohesive, trace gravel, no odor.

Light brown, slightly moist, slightly loose,
trace limestone gravel up to 3/4—inch
diameter, no odor.

At 12 feet: Slight chemical odor.

Medium brown; wet; loose; coarse—grained
fragments of quartz, shells, and limestone
some clay; slight chemical odor.

Light brown to grey, wet, loose, weathered
limetone and shell fragments, very strong

Gru?7jet, very firm to slightly
stiff, slightly cohesive, very strong
chemical odor.

Greenish buff, slightly moist, stiff, slight
].y cohesive, very strong chemical odor.

guff to grey, slightly moist, slightly dense,
brittle, few visible fossils, very slight
odor.

C—42

MAP COORDINATES: S. 195 feet; R. 2,750 feet

GROUND ELEV. 6584 feet msl
DR1LL.:NG METHOD Air—rotary with drat, bit
eoREMoLt DEPT,4.43 feet

FILL:

SHALE? LiMESTONE:



FIGURE B25 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM24 (UPPER ONE r4•j; '±)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED'

DRILLED BY:

BOREHOLE DIAMETER'

CLAYEY SHALE

DESCRIPTION OF MATERIALS

Buff to grey with orange—brown discolora-
tion, slightly moist to moist, firm to
stiff, no visible fossils.

At 26 feet: Wet.

CLAYEY SHALE:

Dark grey, very moist to wet, firm, slight-
ly cohesive, no fossils, no odor.

Dark grey, moist, very firm, slightly cohe-
sive, fissile, some orange—brown zones
which cross bedding planes, no fossils.

At 32 feet: Orange—brown color overall.

SHALE: Dark grey, slightly moist, dense, uissile,
brittle, some thin beds of limestone,
slightly fossiliferous, no odor.

SHELL AGGLOMER-
ATE:

(Walnut Formation)

Medium to dark grey, slightly moist, very
dense, very fossiliferous (oysters),
matrix and interbeds of ca].careous shale
and clay.

C—43
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FIGURE B-26

LITOLOGIC LOG OF I1ONIToR WELL -M-25 (UPPER ZONE) '/

SILTY SANDY
CLAY:

SANDY CLAYEY
SILT:

SILTY SANDY
CLAY:

SANDY GRAVELLY
CLAY:

DESCRIPTION OF MATERIALS

Concrete pavement and subgrade.
At 1 foot: Sandy silt, light brown, moist,

slightly loose, trace clay, vinyl odor.
At 2 feet: Strong vinyl odor.

Light brown, moist, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

Light brown, very moist to wet, slightly
loose, trace gravel up to 1—inch diameter,

strong vinyl odor.

Light brown, wet, slightly firm, slightly
cohesive, trace gravel, strong vinyl odor.

At 16 feet: Medium brown, strong paint
thinner odor.

At 18 feet: Stronger paint thinner odor.

Medium brown, wet, slightly soft to s1ightl
firm, slightly cohesive, very strong paint
thinner odor.

Wet, loose, coarse—grained limestone sand,
weathered limestone grav.i 'io to 1—1/2—

inch diameter, some clay, very strong
chemical odor.

C—44

MAP COORDINATES S. 204 feet; IC 2,460 feet
GROUND ELEV.: 653.7 feet msl

DATE DRILLED 5—24—83 to 5—25—83

DRiLLED BY:Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 8 inches

FILL:

DRILLING METHOD Air—rotary with drag bit
BOREHOLE DEPTH. 42 feet

SAND AND GRAVEL:

At 8 feet: Very moist.

At 10 feet: Wet.



FIGURE 8-26 (cont)
LITHOLOGIC LOG OF
MONITOR WELL 1*1—25 (UDPER ZONE)

MAP COORDINATES

GROUND ELEV.

DR,LLNG METHOD:
BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTON OF MATERtALS

ëenisn ou;very mo1sL,
firm, slightly cohesive,
chemical odor similar to
pits in Die Yard.

very strong
odor in chemical

27

30

33

36

39

42

SHALE:

SHELL AGGLOMER-
ATE:

(Walnut Formation)

At 28 feet: Slightly weaker odor.

At 30 feet: Orange—brown zones which cross
bedding planes, slight chemical odør.

Medium to dark grey, slightly moist, slight
lv dense to dense, brittle, some thin bed
of limestone, no fossils, no odor.

Medium to dark grey, slightly moist, very
dense, very fossiliferous (oysters),
matrix and interbeds of calcareous shale
and clay, no odor.

C—45

DEPTH GRAPHIC
LOG

24
(Goodland Lime-

stone)



FIGURE 5-27

LITHOLOGIC LOG OF MONITOR WELL HM-26 (UPPER ZONE) J
MAP COORDINATES S. 2,528 feet; R. 3,239 feet DATE DRILLED 5—25—83
GROUND ELEV.: 630.7 feet msl DRILLED BY: Southwestern Laboratories,

DRILLING METHOD: Air—rotary with drag bt
BOREHOLE DEPTH: 16 feet BOREHOLE DIAMETER: 8 inches

FILL:
DESCRIPTION OF MATERIALS

Clayey sand, light to dark brown, moist,
loose, coarse—grained, poorly sorted,
trace gravel, grass roots, no odor.

SAND AND GRAVEL: Grey—brown, wet, loose, coarse—grained, sub
angular to subrounded, quartz and lime-
stone sand, limestone and shell gravel up
to 1—inch diameter, no odor.

At 4 feet: Grading coarser, weathered lime
stone gravel up to 2—inch diameter.

At 6 feet: Slight oil odor.

SHELL AGGLOMERA—
ATE:

'Walnut Formation)

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of calcar
eous shale and clay.

GRAPHIC
LOG

Inc.

3

6

9

12

us

(8
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FIGURE B28

LITHOLOGIC LOG OF MONITOR WELL HM-27 (UPPER ZONE) '&

AP COORDINATES S. 2,618 feet; R. 3,169 feet DATE DRILLED 5—25—83

GROUND ELEV.: 631.6 feet msl DRILLED Southwestern Laboratories,

DRILLING METPIOD: Air—rotary with drag bit Inc.

aoRENo DCPTN 16 feet ØOREHOLE DIAMETER:8 inches

DESCRIPTION OF MATERIALS

FILL: Silty cFay, light brown to black, very moist
slightly firm, slightly cohesive, appears
to be black burnt material, no odor.

At 2 feet: Sand, buff to grey with black
discoloration, wet,. loose, fine— to medi—
um—grained quartz, well sorted, trace
gravl black oil sludge saturated with
[uel/oi.l, strong fuel/oil odor.

SAND AD GRAVEL: Wet, loose, coarse—grained limestone and
quartz sand, gravel up to 1—1/2—inch di-
ameter, saturated with fuel/oil, very stro ig
fuel/oil odor.

At 6 feet: Coarser—grained, gravel up to
2—inch diameter, lower percentage of fluid
is fuel/oil.

At 8 feet: Concentration of fuel/oil appea
to be decreasing.

SHELL AGGLOHER— Medium to dark grey, dense, very fossilifer us

ATE: (oysters), matrix and interbeds of cal—
(Walnut Formation) careous shale and clay.

C—47
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FIGURE B-29

LITHOLOGIC LOG OF MOU1TOR WELL HM—28 (UPPER ZONE)

MAP COORDINATES S. 423 feet; R. 2,613 feet

GROUND ELEV. • 656.8 feet msl

DRILLING METHODAir—rotary with drag bit
BOREhOLE DEPTh: 41.5 feet

DATE DRILLED 5—25—83 to 5—26—83

DRILLED eY: Southwestern Laboratories,
Inc.

BOREHOLE DIAMETER: 8 inches

FILL:

DESCRIPTION OF MATERIALS

Sandy clay, light to medium brown, very
moist, slightly firm, slightly cohesive,
trace gravel, grass roots, no odor.

At 4 feet: Sand and gravel, light buff to
brown, moist, loose, coarse—grained sand,
fine—grained gravel, predominantly lime-
stone and shell fragments, no odor.

SILTY CLAY/CLAYEY Light brown, slightly moist, slightly firm,
SILT: trace sand and gravel, no odor.

SANDY cLAYEY
SILT:

SANDY GRAVELLY
CLAY:

Light brown, moist, slightly loose, fine—
to medium—grained sand, trace gravel, no
odor.

Light to medium brown, moist to very moist,
firm, slightly cohesive, some limestone
gravel, no odor.

GR API-4 IC
LOG

3

6

9

At 8 feet: Moist to very moist.

'5
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FIGRUE B-29 (cont)
LITHOLOGIC LOG OF
MONITOR WELL HM—28 (UPPER ZONE)

hIAP COORDINATES

GROUND ELEV:
DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:

BOREHOLE DIAMETER:

DESCR$PTION O MATERIALS

Lghr to medium brown, SLightly moist to
moist, slightly firm, slightly cohesive,
trace gravel, no odor.

SAND AND GRAVEL: Light brown to buff, wet,
grained, poorly sorted,
some clay, no odor.

loose, coarse—
limestone gravel,

CLAY/SHALE:
(Coodland Lime-
stone)

Interbedded; greyish green, moist, very
firm to stiff, slightly cohesive brown—
orange zones which cross bedding planes,
no odor

At 32 feet: Wet:

SHALE:

SHELL AGGLOMER-
ATE:

(Walnut Formation)

Medium to dark grey, slightly moist, dense,
brittle, fissile, no odor.

Medium to dark grey, dense, very fossilife
(oysters), matrix and interbeds of
eous shale and clay.

C—49
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FIGURE 6-30

LITHOLOGIC LOG OF MONITOR WELL HM-29 (UPPER ZONE).

7.'./QY,J .

f;?I,•(•4"-fz•

/Zk1

'i/f (,';ei.1y
Ji)

MAP C00RDINATESS 2,906 feet; R. 2,322 feet DATE DRILLED 5—2583 CO 52683
GROUND ELEV.: 656.9 feet rnsl DRILLED BY Southwestern Laboratories,
DRILLING MErHoD: Air—rotary with drag bit Inc.

BOREHOLE DEPTH: 44 feet BOREHOLE DIAMETER: 8 inches

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

FILL:

SILTY SAND:

o —'

3—

6—

9—

12 —

15 —

18 —

21 —

Silty gravelly clay, medium brown, slightly
moist, slightly firm, slightly cohesive,
gravel up to 2—inch diameter, grass roots,
no odor.

At 2 feet: Silty clay, rust red, slightly
moist, firm, slightly cohesive., trace sanc
and fine gravel, no odor.

At 4 feet: Moist, more loose.

At 6 feet: Silty sand, light brown with re(
hue, slightly moist, loose, moderately
sorted, some clay, no odor.

Light buff, slightly moist, loose, very fine
to fine—grained sand, well sorted, no odor

At 10 feet: Some slightly cemented zones,
trace gravel.

At 12 feet: Trace clay.

At 14 feet: Slightly darker color, moist C

very moist.

At 16 feet: Very moist.

At 18.5 to 19 feet: Layer of gravel and
cobbles.

At 22 feet: Wet.

C—5 0



JUkE [3-30 (cont)
LIT1OLOG!c LOG O
MONITOR WELL HM-29 (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF' MATERIALS

Light butt to brown, very moist to wet,

slightly loose, very fine— to fine—grained
sand, moderately to well sorted, some clay
trace gravel, no odor.

Light brown, wet, slightly firm, slightly
cohesive to cohesive, some sand, no odor.

SANDY GRAVELLY
CLAY:

SAND AND GRAVEL:

SHALE:
(Walnut Formation)

SHELL AGGLOMER-
ATE:

Light to medium brown, wet, slightly firm,
slightly cohesive, gravel composed of
limestone and shell fragments, coarse—
grained limestone and quartz sand, noodo

Medium to light buff—brown, wet, loose,
coarse—grained sand, limestone and nollus!
shell gravel up to 1—1/2—inch diameter.

Dark grey, wet, dense, brittle, fissile, no
odor.

Medium to dark grey, dense, very fossilifer
(oysters), matrix and interbeds of calcar-
eous shale and clay.

ttLUI Lbi;

SILTY CLAY:

us

C—5 1



FIGURE B31

LIT-IOLOGIc LOG OF MONITOR NELL HM-30 (UPPER ZONE)

668.4 feet msl
Air—rotary with drag bit

54 feet

DATE DRILLED 5—26—83

DRILLED BY

Southwestern Laboratories, Inc.

BOREHOLE DIAMETER: 8 inches

At 4 feet: Medium brown, firm, trace sand
and gravel, no odor.

At 6 feet: Sandy clay, light to medium brow
moist, slightly firm, slightly cotesive,
some gravel up to 3/4—inch diameter.

At 8 feet: Sandy gravelly clay, light to
medium brown, very moist slightlj firm,
slightly cohesive, gravel up to li—inch
diameter.

At 10 feet: Wet, limestone gravel up to
2—inch diameter.

Light brown, wet, slightly firm, very slight
ly cohesive, trace gravel, no odor.

CLAYEY SILT:

SILTY SAND/SANDY
SILT:

CLAYEY SILT:

CLAYEY SAND AND
GRAVEL:

SANDY CLAY:

Light buff to brown, very moist, slightly
loose, some fine— to medium—grained sand,
trace limestone gravel, no odor.

Light buff to brown, very moist, slightly
loose, very fine— to medium—grained sand,
trace clay and gravel, no odor.

Light buff to brown, very moist, loose, soin
sand and gravel, no odor.

Light buff to brown very moist slightly
firm, siigntiy cohesive, no odor.

•Lioht brown, moist, slightly firm, slight—
y cohesive fine to medium quartz sand,
trace gravel, no odor.

Light brown, very moist, loose, fine to
medium quartz sand, limestone and shell
gravel.

Light brown, very moist, slightly firm
slightly cohesive, some gravel, no oor.

Light brown, very moist, slightly firm
slightly cohesive, very fine to medium
sand, trace gravel, no odor.

Light grey to light brown; wet; slightly
J.oose; limestone, quartz, and shell
tragments; no odor.

C—5 2

MP COORDIN4TES S. 904 ft.; R. 3,051 ft.
GROUND ELEV.:

D9ILLING METHOD:

BOREHOLE DEPTH:

FILL:
DESCRIPTIOM OF MATERIALS

Silty clay, dark brown moist, slightly fi
to firm, slightly coAesive, grass roots,
no odor.

At 2 feet: Medium to dark brown, no roots.

SILTY CLAY:

At 20 feet: Some fine— to medium—grained
sand.

SILTY GRAVELLY
CLAY:

SILTY SANDY CLAY:

SILTY SANDY CLAY:

SAND AND GRAVEL:



FUUEB-31 (cont)
LITHOLOGIC LOF OF
MONITOR WELL HM—30 (UPPER ZONE)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE D(PTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTJOJ OF MATERIALS

Greenish grey with zones of rusty

slightly firm to firm, slightly
no odor.

SHALE:

SHELL AGGLOMER-
ATE:

(Walnut Formation)

Dark grey, slightly moist, dense, brittle,
fissile, no fossils, no odor.

Medium to dark grey, dense, very fossilifer-
ous (oysters), matrix and interbeds of
calcareous shale and clay.

C—5 3

I

GRAPHIC

SHALEY CLAY:
(Goodland Lime-

stone)

brown,
cohesive,



FIGURE B-32

LITHOLOGIC LOG OF MONITOR WELL HM—31 (UPPER ZONE) )
Silty lay, light to medium brown, moist,
slightly firm, slightly to moderately
cohesive, trace limestone sand and gravel,
grass roots, no odor.

At 2 feet: Clay, moist, slightly firm,
slightly to moderately cohesive, some
silt, trace gravel, no odor.

At 4 feet: Wet, weathered limestone gravel
up to 1—inch diameter.

Medium to dark brown, wet, slightly firm,
moderately cohesive, trace limestone
gravel up to 1/4—inch diameter, no odor.

Light buff to brown, wet, loose, weathered
limestone sand and gravel, cobbles up to
5—inch diameter, no odor.

SHALE/LIMESTONE: Interbedded; light grey, moist, dense lime-
stone, slightly stiff and brittle shale,
no visible fossils.

SHALE: Medium to dark grey, slightly moist,
slightly dense to dense, brittle, fissile
no odor.

MAP COORDINATES S. 14 feet; R. 1,531 feet DATE DRILLED 5—26—83
GROUND ELEV.: 647.2 feet msl DRILLED BY: Southwestern Laboratories,

DRILLING METHOD; Air—rotary with drag bit Inc.

BOREHOLE DEPTH; 41 feet eOREHOLE DIAMETER: 8 inches

DEPTH GRAPHIC
DESCRIPTION OF MATERIALS

FILL:

SILTY CLAY:

CLAYEY SAND AND
GRAVEL:

CLAY:
(Goodland Ume-

$ tone)

o —P

3—

6—

9—

12 —

15 —

(8 —

21 —

24

•—,.(.'_..-. i..... ..

—
-=---

---

Greenish grey, moist, very firm, cohesive,
orange—brown zones which cross bedding
planes, no odor.

At 14 feet: Some shaley zones.

C—54
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FIGURE B-33

LITIIOLOCIC LOC OF MONITOR WELL }(M-32 (UPPER ZONE)

MAP COORDINATES: S. 468 feet; R.
GROUND ELEV.: 665.2 feet msl.

DRILLING Mitloo: Air Rotary

BOREHOLE OEPTI.4: 46 Feet

2,997 feet DATE DRILLED: 04/13/84

DRILLED BY:Southwestern Laboratories,Inc.

BOREHOLE DIAMETER: 8 inches

DESCRIPTION OF MATERIALS

Silty clay, dark browii, moist
of gravel, firm, cohesive.

to very moist, trace

ANDY CLAYEY SILT: Orange brown, slightly moist,
to coarse sand, loose.

some gravel, fine

ANDY SILTY
;RAvEL:

Buff to light brown, slightly
some clay, loose.

moist to moist,

;ILTY CLAYEY

;RAVELLY SAND:

;ILTY SAND:

NDY SILT:

SiLTY CLAY/CLMEY
SILT:

Light orange, slightly moist to moist, fine— to
coarse—grained, trace gravel. Poorly sorted.

Buff to light brown, slightly moist, coarse—
grained, fine limestone gravel with shell

fragments.

Light orange, slightly moist, fine— to medium—
grained, trace of clay, some gravel (borehole
contamination?)
At 16 feet: Fine— to coarse—grained.

Light grey and light brown, moist, trace of clay
and gravel, sand medium to coarse—grained.

Light grey and light brown, moist, clay is slightly
cohesive and slightly firm; contains thin gravel
stringers.

C—56
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IGURE 8-33 (con't)
LITHOLOCIC LOG OF
MONITOR WELL IIM—32

(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRC DESCRIPTION OF MATERIALS

24J

/
SILTY CLAY: Light brown, moist, slightly cohesive, firm.,,

2?

/-
RAVELLY SAND: Light grey and light brown, slightly moist fine—

grained sand with fine limestone gravel, trace
clay, loose.

SILTY SAND AND Light grey and light brown, moist, f-me— to
RAVEL: medium.-grained sand, fine limestone gravel,

loose.

33 —

Below 34 feet: sand is medium— to coarse—grained,
consists predominantly of limestone and shell

fragments.
• (c ,, /,.J

1.,'))

39 —

SHELL AGGLOMERATE: Medium to dark grey, wet (?), dense, very
T 1 -1 (Walnut Formation) fossiliferous (oysters), matrix and interbeds of

T- 1 calcareous shale and clay.

42 I-I-I

—1—1—
1—1—I
—1—I —I-I -I
—I—I—
_____I-I-I
—1—1—

TOTAL DEPTH 46 FEET
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:f IGURE 8-34

LITHOLOGIC LOG OF MONITOR WELL ILM—33 (UPPER ZONE)

MAP COORDINATES: S. 1,565 feet; R. 4,213 feetDATE DRILLED: 04/11/84

DRILLED By:Southwestern Laboratories,Inc.
BOREHOLE DIAMETER: 4 3/4 inches

DESCRIPTION OF MATERIALS

Silty clay and sandy clay, moist to very moist,
trace limestone gravel, trace concrete. Clay is
firm, cohesive.

Base of fill at 18 feet.
Grey to green, slightly moist to moist, firm,
cohesive.

GROUND ELEV.: 652.2 feet msl
DRILLING METHOD: Air Rotary

8OREHOLE DEPTH: 28 Feet

CLAYEY SHALE:
(Goodland
Limestone)

Grey to green, slightly moist, contains some shell
fragments.

SHELL AGCLOMERATE:Light to dark grey, weathered, very fossiliferous
(Walnut Forma— (oysters), matrix and interbeds of calcareous
tion) shale of clay.

C—58

0
FILL:

3

6

Drilling without returns 4—18 feet.

9

12

'S

18
CLAY:

21

24



FiGURE 8-34 (cont)
LITUOLOGIC LOG OF
!IONI1OR WELL HiI—33

(UPPER ZONE)

MtAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD;

BOREHOLE DEPTH;

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

9?fl'

Total Depth 28 feet.

DESCRIPTION OF MATERIALS

Below 26 feet: Shaley. less weathered.
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FIGURI B 35

LITUOLOGIC LOG OF MONITOR WELL IPI-34 (UPPER ZONE)

MAP COOPONATES:S. 2,131 feet; R. 3,459 feet DATE DRILLED: 04/11/84

GROUND ELEV.: 636.6 feet msl DRILLED BY:Southwestern Laboratorjcs[nc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 14 3/14 inches

6OREIIOLE DEPTH: 20 Feet

SANDY SILTY

SILTY CLAY:

DESCRIPTION OF MATERIALS

Silty clay, sandy clay, and clay, moist to very

moist, some sand and gravel, firm, cohesive.

Pink to orange, moist to very moist, firm, cohesive.
Some rounded limestone coarse sand and fine

gravel, some angular orange—stained weathered
limestone.

CLAY:Hedium brown, moist, some fine angular to rounded
limestone fragments.

Grey, moist, slightly sandy, calcareous.

SHELL AGGLONER.ATE:Dark grey, moist to wet, very fossiliferous
(Walnut Formation) (oysters), matrix and interbeds of calcareous

shale and clay

Total Depth 20 Feet.

Below 18 feet: Less Shale.

REMt.Ric5: Poor returns whiLe dri1linj fill.
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FILL:

CLAY:6

9

12

15

18
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FIGURE B-36

LITHOLOGIC LOG OF 1ONITOR WELL 1-111—35 (UPPER ZONE)

h4AP COORDINATES: S. 2,231 feet; R. 3,301 feet DATE DRILLED: 04/11/84

DRILLED y:Southwestern Laboratories,Inc.

BOREHOLE DIAMETER: 4 3/4 inches

DESCRIPTION OF MATERIALS

GROUND ELEV.: 637.8 feet msl
DRILLING METHOD: Air Rotary
BOREHOLE DEPTh: 20 Feet

SANDY CLAY:

LIMESTONE:

(Walnut Formation)

SHELL AGCLOMERATE:

Clay, orange to brown, moist, some sand, some
plant material, cohesive, plastic.

Orange—brown, moist, with some fine limestone
gravel

White to orange, wet, cohesive, contains some
white limestone and shell fragments.

At 14 Feet: Slight odor.

Yellow to white, moist, sandy, weathered, very
fossiliferous (oysters)

Dark grey, fresh, very fossiliferous (oysters),
matrix and interbeds of calcareous shale and

clay.

Total Depth 20 Feet.

C—6L-—-

CLAY:



FIGURE 8-37
LITHOLOCIC LOG OF MONITOR WELL 1111—36 (UP!'ER ZONE)

MAP COOROINATES:S. 2,375 feet; R. 3,249 feet DATE DRILLED: 04/11/84

ROUNO ELEV.: 634.3 feet rnsl

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 16 Feet

DRILLED BY: Southwestern Laboratories,Inc.
BOREHOLE DIAMETER: 4 3/4 inches

CLAY:

DESCRIPTION OF MATERIALS

Medium to dark brown, moist, plastic, cohesi
with some fine rounded limestone gravel.

SANDY CLAY:

SANDY GRAVEL:

Medium brown to yellow, moist, fine— to coarse—
grained sand, some fine rounded limestone gravel.

Medium brown to white, very moist to wet, some
clay, medium to coarse limestone and quartz
sand. Subangular to moderately rounded gravel,
predominantly limestone, some chert.

Orange—brown, very moist to wet, fine to coarse—
grained, some fine limestone gravel.

SANDY GRAVEL: Medium brown to yellow, very moist to wet, fine—

to coarse—grained sand, subangular to moderately
rounded gravel, predominantly limestone, some
chert.

SHELL AGGLOMERATE:Dark grey, very fossiliferous (oysters), matrix
(Walnut Formation) and interbeds of calcareous shale and clay.

Total Depth 16 Feet.

Below 14 Feet: Less Shale.
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6
SANDY CLAY/
CLAYEY SAND:

9

12
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FIGURE 8-3

LITHOLOCIC LOC OF MONITOR WELL 1111-37 (UPPER ZONE)

_,.q, ,,, rYt)

04/11/84

DRILLED BY:South'-'esterfl Laboratories,Inc.

BOREHOLE DIAMETER: 4 3/4 inches

CLAYEY GRAVEL: Grey to yellow, moist, sub—angular to slightly
rounded, predominantly limestone.

Dark brown, very moist to wet, contains much
limestone gravel.

SHELL AGGLOMERATE: Medium to dark—grey, very fossiliferous (oysters),
(Walnut Formation) matrix and interbeds of calcareous shale and

Total Depth 12 Feet.

clay.

C—63

MAP COORDINATES:S. 2,779 feet; R. 3,193 feet DATE DRILLED

GROUND ELEV.: 632.0 feet msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 12 Feet

0 FILL:

DESCRIPTION OF MATERIALS

3

Clay, light brown to orange, moist, some sand,
some white clay, some plant material.

SANDY CLAY:

6

9

12



FIGURE B-39

LITIIOLOCIC LOG OF MONITOR WELL ItN—38 (UPPER ZONE)

MAP COORDINATESS. 2,970 feet; R. 3,154 feet DATE DRILLED: 04/11/84
GROUND ELEV.: 628.3 feet msl

DRILLED 8Y: Southwestern Laboratories,Lnc.
DRILLING METHOD: Air Rotary 6OREHOLE DIAMETER 4 3/4 inChes
BOREHOLE DEPTH: 25 Feet

CLAYEY SAND AND
GRAVEL:

SHELL AGGLOMERATE:
(Walnut Formation)

Gravelly clay, dark brown to black, slightly moist,
firm. Gravel is weathered limestone.

Clay, sand, and gravel, light grey to black,
slightly moist to moist, loose. Contains
fragments of asphalt and concrete.

Gravelly clay, medium brown, slightly moist to
moist, fine limestone gravel, some asphalt
fragments. Clay slightly firm.

Sand and gravel, brown, slightly moist, medium to
coarse—grained sand, fine limestone gravel.
Some asphalt fragments.

Buff—green, slightly moist, medium to coarse—
grained, some fine limestone gravel, trace of

clay.

Buff—green, slightly moist, medium to coarse lime-
stone and quartz sand, fine limestone gravel.

Medium grey, dense, slightly weathered, very
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

DEPTH GRAPHIC
DESCRIPTION OF MATERIALS

Limestone cobbles and boulders.

o J FILL:

FILL:
3—

FILL:

6

9—

12 — FILL:

FILL:

15

'i: SILTY SAND:

:z(
•.,., .. a..,

18 --

I—. I—I - 1 -T
21 •-J—1.

i--I-I
— I — I —

— I —I
—

1 -1 -
25\ -1-T Total Depth 25 Feet.
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DESCRIPTION OF MATERIALS

Gravelly clay/clayey gravel, tan to orange,
slightly moist to moist, contains plant
material.

Silty clayey sand, medium to dark brown, slightly
moist, some limestone gravel. Contains some
trash.

AGGLOMERATE: Mediutt to dark grey, ueathered, moist, fossil.iferou5
iut Formation) (oysters), matrix and interbeds of calcareous

and clay.

Total Depth 14 Feet.

C—65

FIGURE 8-40

LITHOLOGIC LOG OF MONITOR WELL UI-39 (UPPER ZONE)

MAP COORDINATES:S. 3,234 feet; R. 3,062 feet DATE DRILLED:
GROUND ELEV.' 631,14 feet msl
ORILLING MET,4QO: Air Rotary
BOREI-OLE OEPTv 14 Feet

r

04/1 1/84

0

DRILLED BY Southwestern Laboratories,Inc.

BOREhOLE DIAMETER: 4 314 inches

ILL:

FILL:

3

6

9

12



COORDIN4TES S. 1,019 feet; R. 3,427 feet OTE DRILLED
GROUND ELEV: 668.2 feet msl

DRILLING METHOD: Air Rotary
6OREHOLE DEPTh: 53 Feet

CLAY:

DESCRIPTION OF MATERIALS

Dark brown to black, moist, brittle, contains
plant material.

CLAY:

SANDY CLAY:

SILTY CLAY:

Dark brown, moist to very moist, some silt, trace

of sand, plastic, cohesive. -

Orange to white, moist, fine sand, contains sub—
angular to subrounded limestone gravel.

Buff to light brown, moist, some fine sand.

Orange, moist, fine—grained,
well sorted.

some silt and clay,

Below 14 Feet: Moist to very moist.

Below 18 Feet: Some thin clay interbeds.

SILTY SANDY CLAY: White to light orange, moist, slightly cohesive.

C—66

FIGURE B-41

LLTHOLOGIC LOG OE iOUTOR WE!.!. UM-40 (UPPER ZONE)

'S

04/12/86

DRILLED 8YSouthweSterfl Laboratories,Inc.
BOREHOLE DIAMETER 4 3/4 inches

SAND:



FIGURE 6-41 (cont)
1.ITIIOLOCEC LOG OF MONITOR WELL Iftl—AO

(UPPER ZONE)

MaP COORDINATES: DATE DRILLED
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

SAND: Light orange, very moist to wet, fine— to
medium grained, trace silt, trace clay.

Increasing coarseness with depth.

SANDY C.RAVEL: Light orange, very moist to wet, medium— to
coarse sand, fine limestone gravel, some
chert.

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

SILTY FINE SAND: Orange, moist, some clay, slightly cohesive.

26 to 28 Feet: More clay, white to orange.

30 to 32 Feet: Less clay, more silt.

SAND: Light orange, moist, fine—grained, some silt,
some clay.

SILTY SAND! Light orange, very moist to wet, fine—grained.
SANDY SILT:

7.,,. 7.,
., ,. ,., •t .,..;, -1 -
'.( ': .•/;

-,,. ,.r

/./V7
:--. '.'":.-,. , ,
Yv'):7z,i7

f.,-,4 // 7..'-.

r'z.
,yx

'-i'.2 .Y..

24J

27
—

30 —

33 —

36 —

39 —

42—

45—

48Th
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FIGURE B-41 (con't)

LITIIOLOGIC LOG OF MONITOR WELL IIM—O

(UI'PER ZONE)
(J...

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Dark grey, eachered, friable, clayey, very
fossiliferous (oysters), matrix and incerbeds

of calereous shale and clay.

Below 52 Feet: Less weathered.

C—68

51

SHELL AGGLOMERATE:
(Walnut Formation)

Total Depth 53 Feet.

54



FIGURE 842

LITHOLOGIC LOG OF MONITOR WELL UM—41 (UPPER ZONE)

—ø.., I I

MAP COOROINATES:S. 1 ,560 feet; R. 3,046 feet DATE DRILLED: 04/12/84

GROUND ELEV: 664.9 feet msl DRILLED BY: Southt:estcrn Laboratories,Inc.

DRILLING METHOD: Air Rotary BOREHOLE OIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 46 feet

DESCRIPTION OF MATERIALS

CLAY: Light brown to orange, moist to very moist,
slightly sandy, some silt, some limonite
stains, cohesive.

SILTY CLAY: Light brown to light orange, trace of sand,
slightly cohesive.

DEPTH GRAPHIC
LOG

SILTY CLAY: Dark brown to black, slightly moist to moist,
some sand, trace of fine limestone gravel,
cohesive.

_j

3

'0,/"
'/,
'7,''7,'

.,,

9 — .,.,.,1y.'.,

.,.,., >'7v
y7 ) '-,';

—

d.

r',,,•,•e-
f;....4/y;./

)
i Z ./.'.,,-,.,.,.,.,.,

15

',,'.,., .'

,., / .p, ,-,..)i/'v
')'.'-:.- ,
-YYV# 7?' '' i
:,y,',y.,.:'i
-.,d7.,,-J.-18 —

?V
'-;.-(.'.-'r

.d',;',_'.'.''4
21 —

,• ,.'.

• P.'.,.- r

26

p

SILTY FINE SAND: Orange, moist, some clay, slightly cohesive.

12 to 14 Feet: Some white sandy clay.
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FIGURE 8-42 (corYt)
LITUOLOGIC LOG OF HONITOR WELL IU'1—41
(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

GRAPH IC
LOG DESCRIPTION OF MATERIALS

Orange, moist, some fine sand, some clay, slightly
cohesive.

SANDY SILTY CLAY: Orange, very moist to wet, fine—grained sand.

GRAVEL: Yellow to orange, wet, fine limestone gravel with
some chert and quartz, some medium to coarse
quartz and limestone sand.

Dark grey, weathered, friable, very fossiliferous
(oysters), matrix and interbeds of calcareous
shale and clay.

DEPT H

SILT:

SILTY SAND: Orange, moist, fine—grained, trace of clay.

SILTY CLAY: Light brown to light orange, moist to very moist,
some sand.

Below 34 Feet: Very moist to wet.

24.1

27 —

30 —

33 —

36 —

39 —

42 —

45 —

48

:'w..'/:
•:. '

,.,, y.
z' , ,

U,, /
'7/,,
'7'
'7,,'vi,"7,,"vi'"7,
vi,,'9,,,I

.s•

I I I-
I—I—I
1-I--I

l—I—I
- I -

I—I—I
—j — I —
I—I—I
—1-I-
I—I —I
—_L- I-—.1_I I

SHELL AGGLOMERATE:
(Walnut Formation)

Total Depth 46 Feet
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FIGURE 13-43

LITHOLOGIC LOG OF MONITOR WELL HM-42 (UPPER ZONE)

MAP COORDINATES:S. 1,327 feet; R. 3,858 feet DATE DRILLED: O4/12/8L
GROUND ELEV.: 663.6 feet msl DRILLED BY: Southwestern Laboratories, In

BOREHOLE DIAMETER: 4 3/4 inchesDRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 48 feet

DESCRIPTION OF MATERIALS

CLAY:Medium brown, moist, firm, cohesive, trace of
limestone gravel.

Light grey and brown, moist, medium- to coarse—
grained sand, some clay, fine limestone
gravel

Green to grey and buff to orange, moist to very
moist, cohesive, firm to stiff, silty.

Orange to buff, slightly moist, fine—grained, well
sorted, loose.

Below 22 Feet: Medium— to coarse—grained sand,
fine limestone gravel, loose.

AND
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FIGURE B-43 (cont)
1.11HOLOGIC LOG OF MONITOR WELL HN—42
(UPPER ZONE)

J)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

CLAY:

DATE DRILLED:

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

orange, moist, medium to coarse
limestone gravel, loose.

Dark grey, wet, slightly cohesive, firm.

SANDY SHALE:
(Walnut Formation)

Dark grey to black, cet (fl, slightly dense, some
shell fragments

Medium to dark grey, dry (?), dense, very
fossiliferous (oysters), matrix and incerbeds
of ..alcareous shale aud clay

GRAVEL: Buff to light

sand, fine

ELL AGGLOMERATE:— —

1—1—1
— I—I —i-i -•1
— 1-—I —

REMARXS: Severe

Total Depth 68 Feet.
caving conditions 28 to 34 feet.
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FIGURE B-44

LITHOLOCIC LOG OF MONITOR WELL Wi-A) (UPPER ZONE)

,— 'i.)

MAP cooRDINATEs: S. 1,083 feet; R. 4,276 feet DRILLED: 04/12/84

DRILLED 8ySouchwestern Laboratories, Inc.

BOREHOLE DIAMETER: 4 3/4 inches

GROUND (LEV.: 670.3 feet msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 22 Feet

GRAVELLY CLAY:

DESCRIPTION OF MATERIALS

Dark browt, very moist, very firm, cohesive, fine
limestone gravel, some plant material.

LIMESTONE/SHALE: Interbedded. Light grey and light buff, slightly
(Goodland Limestone) moist (?). Dense limestone, very stiff shale,

some fossils, weathered.

12—14 Feet: Shale beds are greenish grey and

orange.

Medium to dark grey, orange—stained in zones,

slightly moist ('), very stiff, fissile.

6—12 Feet: Predominantly shale.

SHALE:

14—17 Feet: Predominantly limestone.

Total Depth 22 Feet

C—7 3



FIGURE 45

LITHOLOCIC LOG OF MONITOR WELL l[N—44 (UPPER ZONE)

(j

MAP COOROINATES:S. 781 feet; R. 4,183 feet DATE DRILLED: 04113/84
GROUND ELEV.: 673.5 feet msl DRILLED Southwestern Laboratories,Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 40 Feet

DEPTH GRAPHIC DESCRIPTION OF MATERIALSLOG
-
SILTY CLAY: Light to dark brown, slightly moist, some fine

sand, trace of fine gravel, slightly to
moderately cohesive.

3—

6 —

Below 4 Feet: Hoist.

Buff to tan, moist, slightly silty, trace fine
sand, slightly cohesive.

Medium orange, moist to very moist, very fine—
grained, some silt, trace of clay.

Light orange, moist, some fine sand, loose.SILTY CLAY!
CLAYEY SILT:

CLAY:

SILTY SANDI
SANDY SILT:

9—

12 —

15 —

18 —

21

24Th

I'4•'/
7
:.'1•?."liz/V.-.iy., ',Iy-,1...
,;( .:' /:' f

_,. , V>'4.'.,,.
• •i: . y.'..P.,
.,_,,,_, ,,-,.

Below .16 Feet: Less cohesive.

22—24 Feet: Very moist to wet, some clay.
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F1UfE 8-45 (cont)
LITIIOLOGIC LOG OF MONITOR WELL I[fl-44

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.
DRILLING METHOD:

8OREHOLE DEPTH:

DATE DRILLED:

DRILLED BY
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Medium orange, very moist, very fine—grained, some
clay.

Medium to dark orange, very moist to wet, trace
sand, loose.

Medium to dark orange, vet, very fine to fine
sand, trace fine limestone gravel, slightly
cohesive.

GRAVEL: Buff to orange, wet, predominantly limestone,
trace of chert, trace of siltstone, some sandy
clay.

LIMESTONE: Buff to yellow, soft, friable, sandy, silty,
(Goodland Limestone) slightly fossiliferous (shell fragments),

shaley in zones.

Total Depth 40 Feet.

Below 38 Feet: Grey, hard, fresh, not fossil—
ferous.

C—7 5

SANDY SILT:

SILTY CLAY:

SANDY SILTY CLAY:

33

36

39

42

45

1.8



DRILLING METHOD:

BOREHOLE DEPTH:

04/13/84

DRILLED BY Southwestern Laboratories,Inc

BOREHOLE DIAMETER 4 3/4 inches

DESCRIPTION OF MATERIALS

Clay and silt, dark brown, moist to very moist
trace of sand and gravel, slightly firm to
firm, cohesive.

Orange, slightly moist to moist, some sand,
trace of gravel, stiff, slightly cohesive.

SANDY SILTY CLAY:

SANDY GRAVELLY
CLAY:

Light orange, moist, fine to medium sand, trace of
gravel, firm, cohesive.

Tan to light orange, moist, fine to medium

sand, fine limestone gravel, firm, slightly
cohesive.

Light orange, moist, very fine—grained sand, trace
of clay.

Light orange, moist to very moist, very fine— to
fine—grained sand, some fine limestone gravel.

FIGURE B-46

LITHOLOCIC OF NONITOR WELL IIN—45 (UPPER ZONE)

MAP COORDINATES: S. 1,417 feet; R. 2,706 feet DATE DRILLED:

GROUND ELEV.: 660.8 feet msl

Air Rotary
43 Feet

FILL:

SILTY CLAY:

SANDY
SILTY

SI LTI

SAUD:

SILTY SAND:
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FIGURE B-46 (con't)
LITHOLOCIC LOG OF NONITOR WELL HN—5
(UPPER ZONE)

23 90

MAP COORDINATES:

GROUND ELEV

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

24—28 feet: Fine— to coarse—grained sand.

CLAYEY SHALE:

(Coodland Limestone)

C1.AYEY SHALE/
LIMESTONE:

Greenish—buff, moist, stiff, slightly cohesive.

Green shale with orange stains in partings,

slightly moist, stiff, cohesive; thin
interbeds of grey to buff limestone, dense,
with no visible fossils.

Below 32 feet: Predominantly shale.

CLAYEY SHALE:

(Walnut Formation)
Dark grey, slightly moist (?) stiff, cohesive.

LIMESTONE:

AGGLOMERATE:

Dark grey, slightly moist (?) dense, fossiliferous
(oysters)

Medium to dark grey, dry (?), dense, very
fossiliferous (oysters), matrix and incerbeds
of calcareous shale and cloy.

DEPTH 43 Feet.
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FIGURE B-47

LITIIOLOGIC LOC OF MONITOR WELL HN-66 (UPPER ZONE)

MAP COORDINATES: S. 1,785 feet; R. 3,214 feetTE DRILLED: 04/14/84
GROUND ELEV.: 657.3 feet msj. DRILLED BY:Southwestern Laboratorjes,Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 44 Feet

DESCRIPTION OF MATERIALS

Gravelly clay, brown, moist to very moist, some
sand, some coarse limestone gravel, some
light grey clay. Some limestone cobbles up
to 10" diameter in borehole.

Tan to light orange, moist, loose, very fine—
to fine—grained.

Below 12 feet: Increasing silt content.

SANDY SILT:

CL.AYEY SILT:

SILTY SAND:

Tan to light orange, moist, very fine sand,
well graded and tightly packed.

Tan to light orange, moist, very fine sand,
well graded and tightly packed.

Tan to light orange, moist, very fine— to fine—
grained, moderately well sorted, loose.

C—78
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FIGURE B-47 (cont)
LIT1IOLOGIC LOG OF 1ONITOR WELL U-46
(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHO0:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

SANDY CLAY/
CLAYEY SAND:

SILTY CLAYEY SAND:

SAND AND GRAVEL:

AGGLOMERATE:
(Walnut Formation)

AL DEPTH 44 Feet.

Tan to light orange moist, very fine to fine
quartz sand, firm, slightly cohesive.

Tan to light orange, moist to very moist, very
fine to fine quartz sand.

Buff to brown, wet, coarse quartz and limestone
sand, fine limestone gravel, many shell
fragments, loose.

Dark grey, dense, very fossiliferous (oysters),
matrix and incerbeds of calcareous shale
and clay.
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1GURE B-48

LITIIOLOGIC LOG OF MONITOR IJELL HM—47 (U1'PER ZONE)

DESCRIPTION OF MATERIALS

0—5" concrete.

Sandy clay, light brown to orange,
very fine to fine sand, trace fine

gravel, firm, slightly cohesive.

SANDY CLAY!
CLAYEY SAND:

Orange brown, moist, medium to coarse sand,
trace fine limestone gravel, firm, slightly
cohesive.

SAND AND GRAVEL: Buff to brown, slightly
to coarse sand, fine
loose.

C—80

moist to moist, medium
gravel, trace of clay,

Air Rotary
36 Feet

DATE ORILLED: 04/14/84
DRILLED BY: Southwestern Laboratories,Inc.

BOREHOLE OIAMETER: 8 is
MAP COORDINATES: S. 303 feet; R. 2,033 feet
GROUND ELEV.: 652.2 feet msi

DRILLING METHOD:

BOREHOLE DEPTH:

FILL:

CLAYEY SILT:

moist,
limes tone

Tan to light orange,
fine sand, loose.

moist, some very fine to



FIGURE 8-48 (cont)
LITHOLOCIC LOG OF MONITOR WELL HM—A7
(UPPER ZONE)

3 ..

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

DATE ORILLED:

ORILLEO BY:

BOREHOLE DIAMETER:

DESCRIPTION O MATERIALS

CLAY:

(Goodland Limestone)

CLAYEY SHALE:
(Walnut Formation)

LIMESTONE:

SHELL AGGLOMERATE:

TOTAL DEPTH 36 Feet.

Greenish—buff with orange stains in zones, moist,
trace of silt, weathered, firm, slightly
cohes ive

Dark grey, slightly moist (?), stiff, cohesive.

Dark grey, dense, very silty, brittle, some
fossils.

Medium to dark grey dense, very fossiliferous
(oysters), matrix and inrerbeds of
calcareous shale and clay.
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FIGURE R_A9

LITIIOLOCIC LOG OF NONITOR WELL UM—48 (UPPER ZONE)

MAP COORDINATES: S. 990 feet; R. 2,277 feet DATE DRILLED: 04/14/84
GROUND ELEV.: 654.2 feet msj. DRILLED BY:SouthweSterfl Laboratories,lnc.

BOREHOLE DIAMETER: 8 inchesDRILLING METHOD: Air Rotary
BOREHOLE DEPTH: 33 Feet

SAND AND GRAVEL:

SILTY SANDY

CLAYEY SAND
AND GRAVEL:

CLAY:

LIMESTONE/SHALE:
(Coodland Limestone)

DESCRIPTION OF MATERIALS

0—5" concrete.
Sand, gravel, and clay, light brown, moist
to wet, loose to firm, slightly cohesive.

Buff to brown, moist, coarse sand, fine limestone
gravel, trace clay, loose.

Light orange—brown, moist, fine sand, firm,
slightly cohesive

Light orange—brown, moist, coarse sand, fine
limestone gravel, loose.

At 12 feet: Moist to very moist.

At 14 feet: Wet.

Interbedded: greenish buff silty limestone with
greenish buff clayey shale layers, moist,
stiff, and dense, no visible fossils.
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FIGURE B.4Q (cont)
LITHOLOGIC LOG OF MONITOR WELL }IM-.48
(UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

C—83

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:



FIGURE 8-50

LITHOLOGIC LOG OF MONITOR WELL HM-49 (UPPER ZONE)

MAP COORDINATES: 5. 3,575 feet;
GROUND ELEV.: 632.7 fcct msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 10.5 Feet

R. 2,874 feetDATE DRILLED: 04/1 5/84

DRILLED 9y:Southwestern Laboratories,Inc.

BOREHOLE DIAMETER: 4 3/4 inches

DESCRIPTION OF MATERIALS

Gravelly clay, medium to dark brown, moist, some
limestone gravel, firm, slightly cohesive,
some trash (glass, wire).

Brown, moist, some limestone gravel, firm,
cohesive.

Light to dark grey, dense, weathered, fossili-
ferous (oysters), matrix and interbeds of
calcareous shale and clay.

TOTAL DEPTH 10.5 Feet.

C—84

0

3

FILL:

CLAY:

SHELL AGGLOMERATE:

(Walnut Formation)

6

9



FIGURE B-Si

LITHOLOGIC LOG OF MONITOR WELL HM-50 (UPPER ZONE)

MAP COORDINATES: s; 3,252 feet; R. 2,934 feet DATE DRILLED: 04/15/84
GROUND ELEV.: 636.9 feet msl DRILLED BY Southwestern Laboratories,Inc.
DRILLING METHOD Air Rotziry BOREHOLE DIAMETER: 4 3/4 inches

BOREHOLE DEPTH: 14.5 Feet

DESCRIPTION OF MATERIALS

Gravelly clay, brown, slightly moist to moist,
some limestone gravel and cobbles, some trash

(wire, glass).

Sandy clay, dark brown, tan and greenish buff,
very moist, medium to coarse sand, trace
limestone gravel, firm, cohesive, oil and
tar odor.

SHELL AGGLOMERATE:

(Walnut Formation)
Light grey, slightly moist, weathered, dense,

fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

Below 12 feet: Fresh, dark grey, less clay.

TOTAL DEPTH 14.5 Feet.
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0 FILL:

FiLL:
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FIGURE 13-52

LITIIOLOCIC LOG OF flONITOR WELL (N—Si (UPPER ZONE)

MAP COORDINATES: s. 3,557 feet; R. 2,704 feet DATE DRILLED: 04/15/84

-GROUND ELEV.: 639.5 feet msl DRILLED BY Southwestern Laboratories,Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 8 inches

BOREHOLE DEPTH: 20 Feet

DESCRIPTION OF MATERIALS

12

SILTY SANDY CLAY:

SILTY CLAY:

SHELL AGGLOFRATE:
(Walnut Formation)

0—4" asphalt.
Sandy clay and silty sand, dark brown, very
moist to wet, fine— to medium—grained sand,
trace fine limestone gravel, loose to firm.

Buff—brown, very moist, fine to medium sand,
firm, slightly cohesive.

Ac 7 feet: Driller reports wet gummy clay.

Greenish—brown, moist, fine sand, slightly
cohesive, firm to stiff.

Greenish—grey, moist, trace of fine sand, stiff
slightly cohesive.

Light grey and brown, very weathered, dense,
fossiliferous (oysters), matrix and interbeds
of calcareous shale and clay.

Below 17 feet: Dark grey, fresh.

21

TOTAL DEPTH 20 Feet
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DEPTH GRAPHIC

FILL:

SANDY CLAY:

0

3

6

9

15
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FIGURE 6-53

LITHOLOGIC LOG OF MONITOR WELL ItN-52 (UPPER ZONE)

MP COORDINATES: S. 1,471 feet; R. 2,259 feet DATE DRILLED:

GROUND €LEV.: 654.5 feet msl

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 26 Feet

DESCRIPTION OF MATERIALS

SAND AND GRAVEL:

SANDY LIHESTONE/
CLAYEY SHALE:
(Good land Limestone)

0—5" concrete.
Gravelly sandy clay, orange brown, very moist
to wet, some silt, firm, slightly cohesive.

Tan to orange, moist, very fine— to medium—

grained, trace of fine limestone gravel,
slightly cohesive.

Tan, moist, coarse sand and fine limestone

gravel, some clay, loose.

Incerbedded,. greenish grey, slightly moist, dense
limestone, stiff clayey shale, no visible
fossi,s.

C— 87

04/15/84

DRILLED BY:Southwestern Laboratories,Lnc.

BOREHOLE DIAMETER: 8 inches

FILL:

SILTY CLAYEY SAND:



FIGURE B-53 (con't)

LITUOLOGIC LOG OF MONITOR WELL UN—52
- (UPPER ZONE)

,
k... ji

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

8OREHOLE DEPTH:

DATE DRILLED

DRILLED 8Y:

6OREPIOLE DIAMETER:

Below 24 feet: Clayey shale without limestone
interbeds.

27—

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

TOTAL DEPTH 26 Feet.
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FIGURE B-4
LITIIOLOGIC LOG OF MONITOR WELL FthI—53 (UPPER ZONE)

MAP COORDINATES: S. 2,511 feet; R. 2,264 feet DATE DRILLEO 04/16/84
GROUND ELEV.: 654.7 feet msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 37 Feet

!
'I.,

FILL: 0—5" concrete.
Silty sandy clay, reddish—brown, very moist
to wet, fine to coarse sand, trace limestone

gravel, slightly firm, slightly cohesive.

DRILLED BY: Southwestern Laboratories,Inc,

BOREHOLE DIAMETER: 8 inches

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

4i
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SILTY SAND:

SAND:

SILTY SAND:

GRAVELLY SILTY
SAND:

CL.AYEY SAND:

SAND:

SAND AND GRAVEL:

Light brown, moist, fine— to medium—grained, trace
of fine gravel, loose.

Light brown, slightly moist, fine— to medium—
grained, some silt, loose.

Light brown, slightly moist, fine to medium—
grained, loose.

Light brown, moist, fine— to medium— grained,
fine limestone gravel, loose, poorly sorted.

Light brown, very moist, fine— to rnedium—grained,
trace fine limestone gravel, loose to firm.

Light brown, wet, medium— to coarse—grained,
trace fine limestone gravel, loose.

Buff to brown, very moist, coarse sand, fine
limestone gravel, loose, fuel odor.
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FIGURE 8-54 (con't)
LITHOLOCIC LOG OF MONITOR WELL I-{N—53
(UPPER ZONE)

Below 24 feet: Wet, very strong fuel odor.

CLAY: Greenish—grey, wet, stiff, slightly cohesive,
(Goodland Limestone) fuel odor

SANDY LIMESTONE:
(Walnut Formation)

Dark grey, dense, fossiliferous (oysters).

SMELL AGGLOMERATE: Dark grey, dense, fossiliferous (oysters), matrix
and interbeds of sandy limestone, calcareous
shale and clay.

TOTAL DEPTH 37 Feet.

C—90

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

27

30

33

36
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LIThOLOCIC LOG OF 11ONITOR WELL }tM—54 (UPPER ZONE)

MAP COORDINATESS. 3,453 feet; R. 2,299 feet DATE DRILLED: 04/16/84
GROUND ELEV.: 650.3 feet ms].

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER:
BOREHOLE DEPTH: 27 Feet

DESCRIPTION OF MATERIALS

0—5" concrete.
Sand, tan to orange, moist, fine— to medium—
grained, trace of silt.

Silty sand, tan to orange, very moist to wet,
fine—grained, trace of clay, loose.

GRAVELLY SA}D: Brown and tan—orange, wet, fine— to coarse—
grained, fine limestone gravel, loose.

CLAYEY SHALE: Greenish—grey, moist, weathered, firm to stiff,
(Goodland Limestone) slightly cohesive.

CLAYEY SHALE/
SANDY LIMESTONE:

Interbedded: Light grey sandy limestone,
weathered, dense, greenish—grey shale,
weathered, firm to stiff, slightly cohesive.

18—20 feet: Predominantly clayey shale.

CLAYEY SHALE:
(Walnut Formation)

4

Dark grey, very stiff, some thin interbeo ot
fossiliferous sandy limestone.

C—9 1

0

DRILLED BY:Southwestern Laboratories,Inc.

8 inches

3

FILL:

FILL:
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24



FIGURE 8-55 (cont)
LIThULOGIC LOG OF MONITOR WELL HM—54
(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED:

DRILLED 5y:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

SHELL AGGLOMERATE:

TOTAL DEPTH 27 Feet

Medium to dark grey, dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone, calcareous shale and clay.
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FIGURE B-56

LITIIOLOGIC LOG FOR MONITOR WELL Ht-55 (UPPER ZONE)

MAP COOROINATES:S. 3,453 feet; R. 2,266 feet DATE DRILLED:

GROUND,€LEV.: 654.4 feet msl
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 33 Feet

DESCRIPTION OF MATERIALS

::
t,._. '

0—5" concrete.

Clayey gravel, light brown, very moist, fine
to medium limestone gravel, loose.

SANDY SILTY CLAY: Light brown, moist, fine sand, trace of fine
limestone gravel, firm, slightly cohesvie.

Light brown, moist, some fine sand, trace fine
gravel, very firm, slightly cohesive.

SILTY SANDY CLAY: Light brown, moist, fine to medium sand, very
firm, slightly cohesive.

Below 18 Feet: Very moist to wet.

SANDY GRAVEL:

SANDY LIMESTONE!
CLAYEY SUA1.
(Coodland Limestone)

Buff to brown, very moist to wet, coarse sand,
fine limestone gravel, loose.

Interbedded; light grey dense fossiliferous sandy
limestone (with shell fragments); greenish—
grey shale, moist, stiff, slightly cohesive.

C—93

04/16/84
DRILLED 8Y:SoUthwesterfl Laboratories,Inc.
BOREHOLE DIAMETER: 4 3/4 inches

FILL:

SILTY CLAY:



FIGURE b-56 (con't)
LIT}IOLOCIC LOG OF MONITOR WELL Hi1—55

UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
8OREOLE DIAMETER:

DESCRIPTION OF MATERIALS

SANDY LIMESTONE:
(Walnut Formation)

SHELL AGGLOMERATE:

24—26 Feet: Predominantly clayey shale, some
Orange stains

Light grey, dense, fossiliferous (shell frag-
ments), some shaley interbeds.

Buff to light grey dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone, calcareous shale, and clay.

TOTAL DEPTH 33 Feet.
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FIGURE B-57

LITHOLOCIC LOG OF MONITOR WELL HM-56 (UPPER ZONE)

f%) L)

MAP COOROINATES S. 2,344 feet; R. 1,561 feetOATE DRILLED: 4/16/84

GROUND ELEv.: 654.9 feet msj. DRILLED oy Southwestern Laboratories Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 40 feet

FILL:

SANDY SILTY CLAY:

SILTY CLAY:

SANDY SILTY CLAY:

DESCRIPTION OF MATERIALS

Sandy silty clay, dark brown and orange tan, moist,
fine to medium sand, trace of fine gravel,
slightly firm, slightly cohesive.

Dark brown, moist to very moist, some fine sand,.
firm to stiff, cohesive.

Dark brown to light orange, moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Light orange—brown, very moist to wet, very fine
sand, stiff, cohesive.

Light orange—brown, moist, trace fine sand, stiff,
cohesive.

Light orange, very moist, fine to medium sand,
trace fine limestone gravel, very firm,
slightly cohesive.

Below 16 feet: very moist to wet.

22—24 feet: greenish brown, wet, strong fuel odor.
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CLAY:

SANDY GRAVELLY
CLAY:



FIGURE 8-57 (cont)
LITIICLOGIC LOG OF HONITOR WELL Hti-56

(UFPR ZONE) ___________

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

8OREHOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Greenish buff and brown, very moist to wet, fine
to medium sand, trace fine limestone gravel,

firm, slightly cohesive, strong solvent odor.

LAYEY SHALE: Greenish buff with orange—brown stains, moist,
:Goodland Limestone) stiff, slightly cohesive, some thin interbeds

of sandy limestone, solvent odor less strong

SANDY LIMESTONE: Light grey, dense, fossiliferous (oysters).
(Walnut Formation)
SHELL AGGLOMERATE: Medium grey, dense, fossiliferous (oysters),

matrix and interbeds of sandy limestone,
calcareous shale, and clay.

TOTAL DEPTH 40 feet.
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(CLAY!
CLAYEY SAND:
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36
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DESCRIPTION O MATERIALS

Clayey sand, medium to dark brown, moist to very
moist, medium— to coarse—grained, some silt.

Clay and gravel, dark brown, moist,
sand, clay is cohesive, firm.

Brown, some yellow limonite stains,
(Goodland Limestone?) coarse sand, some clay

some coarse

moist, some

Yellow—brown, slightly moist to moist, slightly
silty, brittle.

Below 14 feet: slightly silty, brittle to

slightly plastic.

brown, .l.tly moist, some silt, some fine
fissile, contains thin limestone interbeds.

FIGURE B-58

LITHOLOCIC LOG OF MONITOR WELL HN—57 (UPPER ZONE)

GROUND ELEV. 655.4 feet msl
DRILLING METHOD:

BOREHOLE DEPTH:
Air Rotary
39 Fee

MAP COORDINATES: S. 1,519 feet; R. 1,562 feetOAlE DRILLED: 4/17/84
DRILLED BY: Southwestern Laboratories,Inc.

8OREI-4OLE OAMETER: 4 3/4 inches
t

LAYEY SHALE: Yellow

C—9 —



FIGURE 8-58 (cont)
LITHOLOGIC LOG OF MONITOR WELL IIM-57

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.t

DRILLING METHOD:

BOREHOLE DEPTH:

D4TE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Grey to yellow, slightly moist, fine sand, some
silt, thin bedded, with shaley clay interbeds.

Yellow—brown to dark grey, moist to very moist,

slightly sandy, limonite stained, shaley,
plastic, moderately cohesive.

LIMESTONE:

(Walnut Formation)

SHELL AGGLO?IERATE:

OrAL DEPTH 39 FEET.

Dark grey, slightly shaley, contains interbeds
of dark grey clay.

Light to dark grey, dense, fossiliferous
(oysters) matrix and interbeds of calcareous
shale and clay.
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SANDY LIMESTONE:

SILTY CLAY:



FIGURE 8-59

LITHOLO(;1c LOG or 1ONITOR WELL UN—58 (UPPER ZONE)

MAP COOROINATES:S. 6,079 feet; R. 2,003 feet DATE DRILLED 4/17/84

- 4. ..ã. ,.,

GROUND ELEV.: 653.6 feet msl

DRILLING METHOD Air Rotary

BOREHOLE DEPTH: 31 feet

DRILLED BY:South.,estern Laboratories, Inc

BOREHOLE DIAMETER 4 3/4 inches

DESCRIPTION OF MATERIALS

0—1.5' concrete.
Sandy clay, sand, and gravel, orange to brown,
moist to very moist.

Medium brown, wet, medium to coarse sand, fine
limestone gravel, contains blebs of sandy
clay.

GRAVELLY CLAY: Light grey and light brown, wet, some coarse sand,
fine limestone gravel, firm, cohesive.

:LAYEY SHALE: Light grey and greenish grey, orange limonite
Good].and Limestone) stains, very moist, weathered, very firm,

slightly cohesive

LIMESTONE/
CLAYEY SHALE:

CLAYEY SHALE:
(Walnut Formation)

Interbedded; light grey dense limestone, light
grey and greenish grey shale, moist, stiff.

Below 20 feet: more clayey shale, less limestone.

Brown to dark grey, moist, very firm, slightly
cohesive.
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F ILL:

SAND AND GRAVEL:
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FIGURE B-59 (cont)

LITHOLOGIC LOG OF MONITOR WELL HM—58
(UPPER ZONE)

uP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY

DRILLING METHOD BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

24—I

27
7 HELL AGGLOMERATE: Light to medium grey, dense, fossiliferous

I
— I (oysters), matrix and interbeds of sandy

7L1L1 limestone and calcareous shale.
— I —J —
I —1 —I
—1 —1—
I - I—T30— _____
I — I—I
— I —I —

'OTAL DEPTH 31 feet.

33 —
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FIGURE B-60

LITHOLOGIC LOG OF MONITOR WELL HM—59__(UPPER ZONE)

.
MAP COORDINATES:S. 3,709 feet; R. 1,563 feet DATE DRILLED' 4/17/84
GROUND ELEV.: 655.2 feet msl DRILLED BYSOUTHWESTERN LABORATORIES INC.

BOREHOLE DIAMETER 4 3/4 inchesDRILLING METHOD Air Rotary
BOREHOLE DEPTH: 38 Feet

DESCRIPTION OF MATERIALS

Sandy clay, dark brown, very moist, medium sand,
some fine limestone gravel, very firm, slightl
cohesive.

Dark brown, very moist, some sand, fine
limestone gravel, firm, slightly cohesive.

CLAY/LIMESTONE:

(Goodland Limestone)
Interbedded; orange—brown, moist, firm, cohesive,

with light grey dense silty limestone, some
fossils (shell fragments).

CLAY: Yellow—brown, moist, cohesive, firm. No
limestone interbeds.

14—16 feet: Some silty clay interbeds.

SILTY CLAY:

SILT? SANDY
LIMESTONE:

CLAYEY SHALE/
SILTY LIMESTONE:

Yellow—brown, slightly moist to moist, trace of
sand, firm, moderately cohesive.

Light—brown, slightly moist, some clay and
interbeds of clay, brittle, medium—hard.

Interbcdded; greenish—grey shale i th o ange
limonite stains, moist, stiff, with light—
grey silty limestone.

C—lol

FILL:

SILTY CLAY:



FIGURE -6O (cant)
LITHOLOCIC LOG OF MONITOR WELL HM-59
UPPER ZONE)

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED B'
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

SANDY LIMESTONE:
(Walnut Formation)
SHELL AGGLOMERATE:

Light grey, slightly dense, brittle.

Medium—grey, very dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone and
calcareous shale.

CLAYEY SHALE: Greenish—grey and orange—brown, moist, stiff.

Below 32 feet: very stiff.

TOTAL DEPTH 38 feet.
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FIGURE B-61

LITHOLOCIC LOG OF MONITOR WELL HM—60 (UPPER ZONE)

MAP COORDINATES: S. 575 feet; R. 2,370 feet DATE DRILLED 4/17/84

GROUND ELEV. 653.8 feet msl DRILLED BY Southwestern Laboratories Inc.

DRILLING METHOD Air rotary BOREHOLE DIAMETER 3/4 inches
BOREHOLE DEPTH: 36 feet

DESCRIPTION OF MATERIALS

ILL;

SANDY CLAY:

SILTY SANDY CLAY:

SAND AND GRAVEL:

CLAYEY GRAVEL:

0—1 foot: concrete.
Clayey sand/sandy clay, medium brown, moist to

very moist, fine— to coarse—grained, some

gravel.
Orange—brown, very moist, very fine to fine

grained sand, firm, slightly cohesive

Light orange—brown, moist to very moist, firm,
slightly cohesive.

Light brown and grey, very moist to wet, medium
to coarse sand, fine to medium gravel.

Light grey and light brown, very moist to wet,
coarse sand, fine gravel, some silt.

Light brown and light grey, moist, trace of fine
to coarse sand, loose, slightly firm, slightly
cohesive.

Below 22 feet: very moist to wet, more clay.
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SANDY CLAYEY
GRAVEL:



FIGURE 8-61 (corrt)
LITHOLOCIC LOG OF MONiTOR WELL UM—60
(UPPER ZONE)

SILTY CLAY:

(Goodland Limestone)

SANDY LIMESTONE:

(Walnut Formation)

SHELL AGGLOMERATE:

TOTAL DEPTH 36 feet.

OATE DRILLED

DRILLED BY

BOREI-IOLE DLAMETER

DESCRIPTION OF MATERIALS

Below 24 feet: no sand, silty clay.

Light brown and light grey, very moist to wet,
coarse sand and fine to medium gravel, some
silt and clay, loose.

Greenish—grey, moist, firm, slightly cohesive.

Medium to dark grey, slightly dense,
fossiliferous (oysters).

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

C—l04

MAP COORDINATES

GROUND ELEV.

DRILLING METHOD

BOREHOLE DEPTH:

SAND AND GRAVEL:

III



FIGURE B-62

LITHOLOCIC LOG OF MONITOR WFLL 1111—61 (T!PPFR 7flNfl

MAP COORDINATESS. 3,926 feet; R. 2,498 feet DATE DRILLED 4/17/84
GROUND ELEV.: 653.4 feet msl
DRILLING METHOD Air Rotary
BOREHOLE DEPTH 35 Feet

FILL:

SILTY CLAY!
CLAYEY SHALE:
(Goodland Limestone)

0—8" Concrete

Gravelly clay, dark brown to black, moist to very
moist, fine to medium limestone gravel, some
silt and sand, firm, slightly cohesive.

Silty sandy clay, light orange—brown, very moist,
fine to medium sand, very firm, slightly
cohesive.

At 6 Feet: 40% black clay.

Below 14 feet: some fossil shell fragments.

Green, moist, stiff, slightly cohesive, some
fossil shell fragments.

Below 18 feet: some thin interbeds of sandy
limestone, fossiliferous.

SILTY SHALE!
LIMESTONE:

SILTY SHALE:

Interbedded; medium grey, stiff shale with

slightly dense, sandy limestone

Dark grey, slightly moist, trace of fine sand,
stiff.
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0

DRILLED By.Southwestern Laboratories, Inc
BOREHOLE DIAMETER 4 3/4 inches

.
DESCRIPTION OF MATERIALS

3

FILL:

6

9

12

SILTY CLAY:

15

Green and black, moist, some fine sand, very firm,
slightly cohesive, with roots.

18

21



FLGURE 8-62 (cont)
LITHOLOCICAL LO( OF MONITOR WELL 1*1-61
(U1'PER ZONE)

j
MtP COORDINATES:

GROUND ELEV.

DRILLING METIIOD

BOREHOLE DEPTH

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER'

DESCRIPTION OF MATERIALS

grey,

AL

AGGLOMERATE:

DEPTH 35 feet.

Dark grey, very dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone and
calcareous shale.
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ILTY SANflY SHALE: Dark stiff.



FIGURE 13-63 (con't)

LITHOLOGIC LOG OF MONITOR WELL HM-62
(UPPER ZONE)

'-' .- -
• ..M.. J

MAP COORDINATES: DATE DRILLED:
GROUND ELEV. DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER

BOREHOLE DEPTH:

DEPTH GRIC DESCRIPTION OF MATERIALS

24J

27 —

30 —

33 —

36 —

39 —

''1X //f
;,.,,., ,_,',
d 9?

—: —
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—1— I —

1—1—I
— I — I—
'—1——I— I — I—
I — I —
—I.—'.—
I — I —
—1— I—T I-i

Light orange—tan, wet, very fine— to fine—grained,
trace of clay.

Buff, grey, and brown, wet, fine to medium
limestone gravel, loose.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

SANDY SILT!
SILTY SAND:

;RAvEL:

;HELL AGGLOtERATE:
(Walnut Formation)

LOTAL DEPTH 39 feet.
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FIGURE 8-64

LITHOLOGIC LOG OF MONITOR WELL HM—63 (UPPER ZONE)
431ii

MAP COORDINATES: S. 1,952 feet; R. 2,674 LeetOATE DRILLED: 4/18/84
GROUND ELEV.: 659.4 feet rns]. DRILLED 6y:South'e5tern Laboratories, Inc
DRILLING METHOD: Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE DEPTH: 40 Feet

DESCRIPTION OF MATERIALS

Asphalt surface.
Clayey gravel, medium to dark brown, moist,
fine to medium limestone gravel, loose.

RAVELLY SILTY CLAY: Medium brown, moist to very moist, fine limestone
gravel, firm, slightly cohesive.

;ANDy GRAVELLY CLAY: Light brown, moist, some silt, firm, slightly
cohesive.

ILTY SAND:

AND AND GRAVEL:

Light orange to tan, moist, very fine— to fine-
grained, well graded, well packed.

Below 14 feet: very moist, with some clay.

/

Light brown and buff, very moist, medium to
coarse sand, fine limestone gravel, some clay
blebs, loose.
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SILL:



FIGURE B-b'4 (cont)
LITHOLOCIC LOG OF MONITOR WELL UM-63
(UPPER ZONE)

SANDY GRAVELLY
CLAY:

SANDY LIMESTONE:
(Goodland Limestone)
CLAYEY SHALE:

SANDY CALCAREOUS
SHALE:

(Walnut Formation)

SHELL AGGLOMERATE:

Light brown, very moist, fine sand, fine
limestone gravel, firm, slightly cohesive.

Below 26 feet: wet.

Light brown and buff, wet, medium to coarse sand,
fine limestone gravel, some clay blebs, loose.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

TOTAL DEPTH 40 Feet.

REMARKS: Caving conditions below 20 feet.
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Mt,P COORDINATES: DATE DRILLED:
GROUND ELEV. DRILLED BY
DRILLING METHOD: BOREHOLE DiAMETER
BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

SAND AND GRAVEL:

24 .J

27 —

30 —

33 —

36 —

39 —

f,.

Medium grey, dense, some silt.

Greenish grey, moist, stiff, slightly cohesive.

Dark grey, dense, fossiliferous (oysters).



DESCRIPTION OF MATERIALS

0—7" concrete.

Sandy clay, blue—grey,wet, medium sand,
slightly firm, strong solvent or fuel odor.

Sandy silty clay, medium to dark brown, very moist
to vet, very firm, slightly cohesive, solvent
odor.

Light orange—brown, moist, slightly cohesive,
stiff, no odor.

Light orange, brown, and buff, very moist to wet,
trace limestone gravel, very firm, slightly
cohesive.

Light orange, moist to very moist, fine—grained,
some clay, trace limestone gravel, loose.

Below 16 feet: more gravel.

Below 18 feet: medium to coarse sand with some

gravel.

AND AND CRAVEL: Light orange tan, moist, medium to coarse sand,
fine limestone gravel, loose.

c—lb

FIGURE B-65
LITHOLOGIC LOG OF MONITOR WELL Hpl—54 (UPPER ZONE)

. .-...

MAP COORDINATES S. 3,297 feet; R. 1,918 feet DATE DRILLED 6/18/86

GROUND ELEV. 654.8 feet msl DRILLED 85outhestern LabortOrie$, Inc.
DRILLING METhOD- Air Rotary BOREHOLE DIAMETER: 4 3/4 inches
BOREHOLE OEPTH 38 Feet

0

3

6

ILL:

ILTY SANDY CLAY:

ILTY CLAY:

AND:

9

12

15

18

21

24



FIGURE B-65 (cont)
LITHOLOCIC LOG OF MONITOR WELL HH-64
UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED

DRILLED 5y:

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

SHALE:

(Coodland Limestone)

SANDY LIMESTONE:

(Walnut Formation)

Below 26 feet: wet.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix and interbeds of sandy
limestone and calcareous shale.

DEPTH 38 Feet

C—ill

SAND: Light tan, very moist, medium— to coarse—grained
sand, fine limestone gravel, no clay, loose.

Orange—green and blue—grey, moist, stiff, si
cohesive.

Light grey, slightly dense.

ACCLOMERATE:



FIGURE B-66

LITHOLOGIC LOG OF MONITOR WELL HM-65 (UPPER ZONE)

MAP COORDINATES S.372? feet; R.2732 feet DATE DRILLED: 1-4-85
GROUND ELEV.: 634.3 feet rnsl DRILLED BY: Southstern Laboratories, Inc.

DRILLING METHOO'Air Rotary BOREHOLE DIAMETER: 7.5'
8OREHOLE DEPTHl8 ft

DESCRIPTION OF MATERIALS

Clay grey to black, moist, cohesive, strong
solvent odor.

Clay, brown to grey, moist, cohesive strong
solvent odor, greasy texture.

SHALE,CLAY: Tan, green, moist, fissile, cohesive in pat,
(Goodland Formation) < 10% coarse grained.

Tan, dry, fissile < 10% coarse grained.

RMAR$ç5:

AGGLOMERATE:

DEPTH 18 FEET.

Medium to dark grey, very dense fossiliferous

(oysters)
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MAP COORDINATES: S.3343 feet; R.2760 feet
GROUND ELEV. 644.7

DRILLING METHOD: Air Rotary
BOREHOLE DEPTH: 21.5 ft.

DATE DRILLED: 1-5-85
DRILLED BY: Southstern Laboratories, Inc.

BOREHOLE DIAMETER: 7.5"

CLAY/SHALE:
(Goodland Formation)

Tan to grey green, moist,banded, cohesive

LIMESTONE:
(Walnut Formation)
SHELL Agglomerate:

Tan to white, dry,
ferous (oysters).
Dark grey, fresh,
(oysters), matrix
careous shale and

weathered, very fossili-

very fossiliferous
and interbeds of cal-
C 1ay.

REMARKS:

TOTAL DEPTH 21.5 FEET.
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FIGURE B-67

LITHOLOGIC LOG OF MONITOR WELL HM-66 (UPPER ZONE)

SANDY CLAY:

DESCRIPTION OF MATERIALS

Sandy clay, light brown, moist at top, some
coarse sand, cohesive, plastic.



MAP COORDINATES S. 1979 feet: R. 578 feet

GROUND ELEV. 646.7 feet msl

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH 82 ft.

DATE DRILLED: 1-5-85

DRILLED By Soutk.stern Latratories, Inc.

BOREHOLE DIAMETER: 7.5'

CLAY:

DESCRIPTION OF MATERIALS

ack to tan, moist, cayey,
organic material.

SANDY CLAY: Brown, moist, cohesive, some fine gravel
or caliche nodules

REMARKS:

At 20 Feet:
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More sandy.

FIGURE B-68

LITHOLOGIC LOG OF EXPLORATORY BORING HM-67 (UPPER ZONE)

2T'i

Brown, moist, cohesive.



FIGURE B-68 (cont)
LITHOLOGIC LOG OF EXiLOATORY BORING HM-67

(UPPER ZONE)

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

48-)

51 —

54 —

57 —

60—

63—

66—

69—

72

54-60 feet: No returns to surface.

Red to grey, slightly fissile, dry to moist,
stiff, hard, brittle.

SHALEY CLAY/
CLAY STONE

REMARKS:
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FIGURE 8-68 (cont)
LJTHOLOGft LOG OF EXPLORATORY BoRrr4G HM-6
(UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

6OREHOLE DEPTH

REMARKS:

TOTAL DEPTH 82 FEET.

DATE DRILLED:

DRILLED BY
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Below 74 feet: harder; more consolidated.
Some fragments of sandy limestone; some shell

fragments.
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FIGURE B-69 (con't)
LiTHULUI1IL LUli Ur MONITOR WELL HM-68
(UPPER ZONE)

r-
.—

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY

BOREHOLE DIAMETER

REMARKS:

LIMESTONE:

SHELL AGGLDMERATE:

TOTAL DEPTH 37 FEET.

Dark grey, dry, dense, fossiliferous (oysters).

Medium tp dark grey, dry, dense, fossili-
ferous (oysters), matrix and interbeds of
of calcareous shale and clay.
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MAP COORDINATES: S.311 feet; R.1033 feet
GROUND ELEV.: 646.9 feet msl
DRILLING METHOD: Air Rotary
8QREHOLE OEPTH:38 ft.

DATE DRILLED: 1-7-85

DRILLED BY: Southstern Laboratories, Inc.

BOREHOLE DIAME1ER: 7.5"

ASPHALT:

OESCRPTION OF MATERIALS

Brown clay, tan gravel (50%) moist cohesive
some minor sands (<5%).

Buff, weathered, dry.

CLAYEY SHALE:
(Goodland Limestone)

Tan brown, moist, stiff, cohesive, fissile,
minor sand interbeds.
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FIGURE B-70

LITHOLOGIC LOG OF MONITOR WELL HM-69 (UPPER ZONE)

FILL:

GRAVEL:

REMARKS:



FIGURE B-70 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-69

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

REMARKS:

CALCAREOUS SHALE:

LIMESTONE:

TOTAL DEPTH 38 FEET.

Dark grey, dry, stiff, slightly cohesive.

Medium to dark grey, dense, very silty, some
fossi is.
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MAP COORDINATES: S. 738 feet; R. 1358 feet
GROUND ELEV.: 652.5 feet msl
DRILLING METHODAir Rotary
6OREHOLE DEPTH: 47 ft.

DATE DRILLED: 1-8-85

DRILLED BY: Southstern Latxratories, Inc.
BOREIIOLE DIAMETER: 75"

SO I L

DESCRIPTION OF MATERIALS

Clay, brown, moist, sticky, some gravel and
sand, some organic material.

Tan brown, moist, some sand, cohesive.

C—120 —

FIGURE B-71

LITHOLOGIC LOG OF MONITOR WELL HM-70 (UPPER ZONE)

FILL:

SANDY CLAY:

REMARKS:



FIGURE 5-71 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-70

'UPPER ZONE

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BORENOLE DIAMETER:

DESCRIPTION OF MATERIALS

a

REMARKS:

GRAVELLY CLAY:

CLAYEY SHALE:

(Walnut Formation)

LIMESTONE:

TOTAL DEPTH 47FEET.

Tan to buff, moist, some sand.

Tan brown, moist, cohesive, banded

Dark grey, dense, very silty, some fossils
(oysters).

Dark grey, dense, very silty.
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MAP COORDINATES: S.3358 feet; R.578 feet

GROUND ELEV.: 646.2 feet riisl

DRILLING METHOD:Alr Rotary

BOREHOLE DEPTH: 56 ft

DATE DRILLED: 1-8-AS

DRILLED BY: Southstern Laboratories, Inc.

BOREHOLE DIAMETER: 7.5"

Tan brown, moist, cohesive, some coarse sand
and gravel (some lost circulation poor re-

turns).

FIGURE B-72

LITHOLOGIC LOG OF MONITOR WELL 1*1-71 (UPPER ZONE)

coarse
some

SANDY CLAY:

REMARKS:
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FIGURE 8-72 (cont)
LIrHOLOGIC LOG OF MONITOR WELL HM-71

'UPPER ZONE

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

REMARKS:

CLAVEY SHALE
(Walnut Formation)

Dark Grey, dense, brittle, sandy.

C—i 23



FIGURE 8-72 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-71

UPPER ZONE

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRiLLED BY:

BOREHOLE DIAMETER:

'i _)'

REMARKS:

TOThL OEPT4 56 FEEL

DESCRIPTION OF MATERIALS
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MAP COORDINATES: S.4534 feet; R.963 feet

GROUND ELEV.: 651.3

DRILLING METHOD: Air Rotary
BOREHOLE DEPTH: 40 ft.

DATE DRILLED: 1-9-85

DRILLED BY: Southwestern Laboratories, Inc.
BOREHOLE DIAMETER:7.5"

DESCRIPTION OP MATERIALS

Clay,black, moist, very
stone, gravel

Clay,black, moist, very
of limestome gravel and

cohesive, some leuses
sand.

CLAY: Tan to brown, very moist, cohesive some fine
limestone gravel.

FIGURE B-73

LITHOLOGIC LOG OF MONITOR WELL HM-72 (UPPER ZONE)

FILL:

CLAY:

REMARKS:
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FIGURE B-73 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-72

(UPPER ZONE)

..i-J

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

REMARKS:

SHALEY CLAY:

SANDY SHALE:

LIMESTONE:

(Wanut Formation)

TOTAL DEPTH 40 FEET.

Green and tan, moist, slightly cohesive,
banded and fissile.

Light tan to green, calcareous, some limestone.

Dark grey, very dense, fossiliferous (oysters),
some calcareous shale.
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MAP COORDINATES: S.4962 feet; R.1567 feet

GROUND ELEV.: 654.6 feet nisi

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 45 feet

DATE DRILLED: 1-9-85

DRILLED BY: Southstern Lalxratories, Inc.
BOREHOLE DIAMETER? 7.5"

CONCRETE:

a

DESCRIPTION OF MATERIALS

REMARKS:

SANDY CLAY:

SILTY CLAY

SANDY SHALE:

(Goodland Limestone)

Black, red brown, slightly moist to dry,
cohesive, some coarse sand and gravel.

Green tan, slightly moist, cohesive, fissile,
some coarse sand.

Tan green, dry, weathered some clay, fossili-
ferous (Ammonites and gastropods).
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FIGURE B-74

LIT}-IOLOGIC LOG OF MONITOR WELL HM-73 (UPPER ZONE



F!GJR[ 13-74 (cont)
'ITHOLOGIC LOG OF MONITOR WELL HM-73

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV:

DRILLING METHOD;

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Green tan, dry, fissi banded.

P E M AR S

CALCAREOUS SHALE:

(Walnut Formation)

SHELL AGGLOMERATE:

DEPTH 45 FEET.

Dark grey, dry, dense, brittle, some fossils.

Dark Grey, very dense, fossiliferous (oysters)
and interbeds of sandy limestone and cal-
careous shale.
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MAP COORDINATES: S.4967 feet; R.2020 feet
GROUND ELEV.:653.l msl

DRILLING METHOD:Air Rotary
BOREHOLE DEPTH: 40 ft.

DATE DRILLED: 1-9-85
DRILLED BY: Southstern Laboratcries, Inc.
BOREHOLE DIAMETER: 7.5"

REMARKS:

FILL:

SHALEY CLAY:

Brown red, slightly moist, cohesive, medium
to coarse sand and gravel.

Tan to red brown, sl'ghtly moist, cohesive,
varying amounts of coarse sand and gravel.
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FIGURE 8-75

LITHOLOGIC LOG OF MONITOR WELL HM-74 (UPPER ZONE)

GRAPHICDEPTH LOG

0 CONCRETE:

DESCRIPTION OF MATERIALS



F1Gb B-75 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-7
(UPPER ZONE

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

LIMESTONE:

(Walnut Formantion)
Tan weathered, dry, fossiliferous (oysters),
dense.

SHELL AGGLOMERATE: Dark grey,
matrix and
calcareous

very dense, fossiliferous (oysters),
interbeds of sandy limestone and
shale.

REM1RKS:

TOTAL DEPTH 40 FEET.
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MAP COORDINATES: S.4345 feet; R.2255 feet
GROUND ELEV.: 650.0
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 30 ft.

2 -'q -

DATE DRILLED: 19-85

DRILLED BY: Southstern Laboratories, Inc.
BOREHOLE DIAMETER: 75

DESCRIPTION OF MATERIALS

REMARKS:

SANDY CLAY:

SILTY CLAY:

(Goodland Formation)

SANDY SHALE:
(Walnut Form. innI

Tan, dry, cemented brittle.

Green, tan, moist, cohesive, soft, fissile,
some sandy lenses.

Dark grey, slightly moist, calcareous, fissile,
stiff.
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FIGURE 6-76

LITHOLOGIC LOG OF MONITOR WELL HM-75 (UPPER ZONE)



F1ukE B-76 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-75

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED 5Y:
BOREHOLE DIAMETER

REMARKS:
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MAP COORDINATES S.3629 feet; R.256O feet

GROUND ELEV.: 652.8

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 34 ft.

DATE DRILLED: 1-10-85

DRILLED BY: Soutkstern Laboratories, Inc.
BOREHOLE DIAMETER: 7.5"

FILL:

DESCRIPTION OF MATERIALS

Red brown arid tan, moist, cohesive, coarse
sand and gravel.

REMARKS:

SHALE:

(Goodand Limestone)
Tan and greenish gray, slightly moist,
cohesive, fissile, firm.

C— 133

FIGURE 8-77

LITHOLOGIC LOG OF MONITOR WELL HM-76 (UPPER ZONE)



FIGUF-E 5-77 (corYt)
L!TOLOGIC LOG OF MONITOR WELL HM-76

(UPPER ZONE)

CALCAREOUS SHALE:

(Walnut Formation)

MAP COORDINATES: DATE ORLLE0:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

Dark grey, dry, brittle, fossiliferous
(oysters)

24J

27 —

30 —

33 —

36 —

TOTAL DEPTH 34 FEET.

REMARKS:
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FIGURE B-78

LITHOLOGIC LOG OF MONITOR WELL HM-77 (UPPER ZONE)

9 'j" I )

MAP COORDINATES: S.41O feet; R .2331 feet
GROUND ELEV. 653.4
DRILLING METHOD Air Rotary
BOREHOLE DEPTH: 35 ft.

DATE DRILLED: 1-10-85
DRILLED BY Southstern La1xratorieS, Inc.
BOREHOLE DiAMETER 7.5"

REMARKS:

DESCRIPTION OF MATERIALS

Tan brown, moist, cohesive, plastic, some
minor coarse sand.

Tan white, weathered Hmestone, subanyular to
subrounded, some sand.
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SILTY CLAY

GRAVEL:
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FIIUE 3-7o (coiYt)
LJTHOLOGJC LOG OF MONITOR WELL HM-77

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED 5Y:

BOREHOLE DIAMETER:

REMARKS:

LIMESTONE:

(W1nut Formation)

TOTAL DEPTH 35 FEET.

Dark grey, dense, fossiliferous (oysters),
matrix and interbeds of calcareous shale and
c 1 ay.
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MAP COORDINATES S.5656 feet; P.2323 feet

GROUND ELEV.: 644.1 feet msl

DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 30 ft.

DATE DRILLED 1-11-85

DRILLED BY Soutkstern LaDraties, Inc.

BOREHOLE DIAMETER: 7.5"

DESCRIPTION OF MATERIALS

REMARKS:

SILTY CLAY:

SNDY CLAY:

CLAVEY LIMESTONE
GRAVEL:

Red brown, moist, cohesive, some gravel.

Tan brown, moist, cohesive, trace gravel.
Strong fuel odor.

White to tan, subangular to subrounded, wet.
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FIGURE 8-79

LITHOLOGIC LOG OF MONITOR WELL HM-78 (UPPER ZONE)



FIURh t3-79 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-78

(UPPER ZONE

MAP COOROINTES:

GROUND ELEV.

DRILLING METHOD:

8OREt-IOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

R EMRKS:

SHELL AGGLOMERATE:

(Walnut Formation)

TOTAL DEPTH 30 FEET.

Light to dark grey, dense, fossiliferous
(oysters), matrix and interbeds of cal-
careous shale and clay.

C— 138
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MAP COORDINATES: S.3663 feet; R.1163 feet

GROUND ELEV.: 651.7

DRILLING METHOD Air Rotary
BOREHOLE DEPTH 42 ft.

DATE DRILLED 1-15-85
DRILLED BY Soutstern LaboratOieS, Inc.

BOREHOLE DIAMETER: 75°

tkSPHALT:

DESCRIPTION OF MATERIALS

SILTY CLAY: Brown and black, moist,
some gravel.

cohesive, plastic,

REMARKS

SHALEY CLAY: Tan brown, moist, cohesive, plastic, some
weathered limestone fossiliferous gravel

(<10%).
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FIGURE B-80

LITHOLOGIC LOG OF MONITOR WELL HM-79 (UPPER ZONE



FIGURE 8-80 (cont)
LITROLOGIC LOG OF MONITOR WELL HM-79

(UPPER ZONE)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

6OREHOLE DEPTH

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Tan, weathered limestone, wet, rounded to
subrounded, some sand, silt, and cLay.

RE MARKS:

CLAVEY SHALE:

(Walnut Formation)

SHELL AGGLOMERATE:

TOTAL DEPTH 42 FEET.

Brown to dark grey, moist, very firm, brittle,
calcareous.

Dark grey, dense, fossiliferous (oysters),
matrix and interbeds of sandy limestone.
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MAP COORDINATES: S.4734 feet; R.2504 feet
GROUND ELEV.: 6477
DRILLING METHOD: Air Rotary

BOREHOLE DEPTH: 30 ft.

DATE DRILLED: 1-15-85

DRILLED BY: Southsterm Latxratories, Inc.
BOREHOLE DIAMETER: 75"

Brown and black silty clay, moist, cohesive,
plastic some coarse sand and gravel.

P EMARKS:

SI-1ALEY CLAY:

(Goodland Formation)
Green and tan, moist, cohesive, fissile,
contains sandy interbeds.
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FIGURE B-81

LITHOLOGIC LOG OF MONITOR WELL HM-80 (UPPER ZONE)

:• J :.. .4.

DESCRIPTION OF MATERIALS

FILL:



CALCAREOUS SHALE:
(Walnut Formation)
SHELL AGGLOMERATE dense, fossiliferous (oysters)

interbeds of sandy limestone and
shal e.

FI(,UNL b-8 (con't)
LETHOLOGIC LOG OF MONITOR WELL HM-80

(UPPERZONE)

MAP COORDINA1ES: DATE DRILLED

GROUND ELEV.: DRILLED BY:
DRILLING METHOD BOREHOLE DIAMETER

BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

24J

27 —

30 —

Dark grey, moist, stiff, some sanci.

Dark grey,
matrix and
calcareous

TOTAL DEPTH 30 FEET:

I.

REMARKS:

c—i 42



FIGURE 6-82

LITHOLOGIC LOG OF MONITOR WELL HM-81 (UPPER ZONE)

. i

MAP COORDINATES: S.6 175 feet; R.2133 feet DATE DRILLED: 1-6-85

GROUND ELEV.: 642.5 feet msl DRILLED BY: Suthstem Laboratories, Inc.

DRILLING METHOD: Air Rotary BOREHOLE DIAMETER 7.5 '

BOREHOLE DEPTH: 26 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

o
FILL: Silty clay, red brown, moist, cohesive, some

fine fossiliferous gravel.

3

6
SILTY CLAY: Tan and brown, moist, Cohesive, plastic,

fissile, some fine gravel.

,, //

12 —
//,,,

CLAYEY SHALE: Light green, greenish grey, moist, cohesive,

15 — (Goodland Lime-
firm, plastic, fissile.

stone)

SANDY SHALE: Calcareous.

18 LIMESTONE: Medium to dark grey, dense fossfliferous
(oysters) matrix and interbeds of sandy
limestone and calcareous shale.

21 —

REMARKS:
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FIGuRE 8-82 (cont)
LITHOLOGIC LOG OF MONITOR WELL HM-81

(UPPER ZONE)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

j)

REMARKS:

TOTAL DEPTH 26 FEET:

DESCRIPTION OF MATERIALS

c—i 44



FIGURE 8-83

LITF-4OLOGIC LOG OF MONITOR WELL HM-82 (UPPER ZONE)

.' i c

Brown clay, moist, cohesive, some organic
material.

Tan, moist, cohesive, plastic, fissile some

fine gravel

MAP COORDINATES S.1969 feet; R.578 feet DATE DRILLED: 1-16-85
Inc.GROUND ELEV.: 646.7 feet msl DRILLED BY: Southwestern Laboratories,

7.5"DRILLING METHOD: Air Rotary BOREHOLE OIAMETER

BOREHOLE DEPTH: 50 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

SOiL:

' SILTY CLAY:

oJ

3—

6—

9—

12 —

15 —

18 —

21 —

24

REMARKS:
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FLIIRE [3-83 (corrt)
LITHOLOGIC LOG OF MUNITOR WELL HM-82

(UPPER ZONE

221 'i 3

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED BY:

DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

SAME AS ABOVE:
24 —1

27 —

30—

33 —

36—

39 —

42 —

46—

48—\

REMARKS:
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FLGuE t3-83 (con't)
UTOLOG1C LOG OF MONiTOR WELL HM-82

(UPPER ZONE)

MtP COORDINATES: DATE DRILLED:
GROUND ELEV. DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

48-'

51 —

f/j/.
111

SAME AS ABOVE:

TUTAL DEPTH 50 FEET:

REMARKS:
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WATER LEVEL.

APPROXIMATE LAND SURPACE ELEVATION 632. (FEtr,ust)

-

$L7 browrt, $hQhtky moist

CLAYEY SIL1 Ian, brown on 9Oy,
slghtiy moist, come imoll iav.l on
sond grovel $trrng*rS, corn. couch.
nodutsi u to I" d,oensI

SILTY CLAY: Orong. brown to gray
brown, Slightly flO,Bt • SOms CDOIe
sand and gcc.sl bib. jul

SANDY GRAVEL Ton,w.t, cOrni Silt

GRAVEL AND CLAYEY SILT

Int.rbedd•d, tan, wit, grav& I•rfses
at 11.5, 12.5 and 13 ts.t

TOTAL DEPTH OF BOREHOLE 13 FEET

FIGURE 3. WELL CONSTRUCTION DL4GRAM FOR MONITOR WELL I-fM-84
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TABLE B-i

LITHOLOGIC LOG OF MONITOR WELL I-87

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 ASPHALT AND
SUBGR.ADE

0.5 - 35 CLAYEY SILT CL Yellowish brown (10 YR 5/4) 50

percent silt, 50 percent clay, soft,
plastic. Interbedded with pale
yellow (2.5Y 7/4) 85 percent silt,
15 percent clay, soft to firm,
plastic, cohesive, minor black
mottling, some limestone stringers,
trace fine sand.

35.0 - 37.0 SHALY LIMESTONE -- White shaly limestone, hard,
brittle, calcareous silt interbeds,
hard, brittle.

37.0 - 42.0 CLAYEY -- Gray (5Y 6/1), 80 percent silt, 20
SILT/LIMESTONE percent clay, soft, plastic,

interbedded with gray limestone,
hard, brittle, shell fragments,
harder with depth. Softens at 41
feet.

TOTAL DEPTH OF BOREHOLE: 42 Feet

*Unjfjed Soil Classification System **Drilled by flight auger
ASTM D-2487 c—152

HARGIS+ ASSOCIATES, INC.



TABLE B-2

LITHOLOGIC LOG OF MONITOR WELL HM-88

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 7.0 SILTY CLAY CL Grayish orange (10 YR 7/4), plastic,
slightly cohesive.

7.0 - 22.0 SANDY SILT SM Yellow orange (10 YR 5/4), 85
percent silt, 15 percent sand, sand
is very fine- to fine-grained, well
rounded.

22.0 - 27.0 GRAVELLY SAND GP Varicolored, sand is coarse- to
medium-grained, rounded to
subangul ar, loose.

27.0 - 32.0 GRAVELLY SILT ML Grayish orange (10 YR 7/4), soft,
plastic, gravel is angular to
subrounded approximately percent.

32.0 - 37.0 GRAVELLY SILT ML Yellowish orange (10 YR 5/4), gravel
approximately 10 percent fine- to
medium-grained, subrounded.

37.0 - 45.0 SANDY GRAVEL GP Varicolored, fine- to medium-
grained, subangular to subrounded.

45.0 - 47.0 FOSSILIFEROUS -- Gray (N4 - NB), abundant shell
LIMESTONE fragments, minor shale and clay.

TOTAL DEPTH 47.0 FEET

*Unified Soil Classification System
ASTM D-2487

C—153 HARGIS+ASSOCIATES, INC.
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TABLE B-3

LITHOLOGIC LOG OF MONITOR WELL HM-89

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 8.0 SILTY CLAY SL Light brown (5 YR 5/2), soft,
plastic, trace gravel, fine- to
med I um-grai ned, rounded.

8.0 - 36.0 CLAY CH Light brown (5 YR 5/2), soft,
plastic, moderately cohesive.

36.0 - 49.0 GRAVEL GP Varicolored, fine- to medium-
grained, rounded to subrounded,
saturated.

49.0 - 52.0 FOSSILIFEROUS -- Dark gray (N8), abundant shell
LIMESTONE fragments, Walnut Formation.

TOTAL DEPTH OF BOREHOLE: 52.0 FEET

*Unified Soil Classification System
ASTM D-2487

C-154
HARGIS+ASSOCIATES, INC. —
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TABLE B-4

LITHOLOGIC LOG OF MONITOR WELL HM-90

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 10.0 CLAY CH Dark gray (N 3), firm, sticky,
cohesive.

10.0 - 12.0 SILTY CLAY CL Dark olive gray (5 V 6/1), firm,
cohesive, trace medium-grained sand.

12.0 - 20.0 CLAYEY SILT ML Grayish orange (10 YR 7/4), firm,
cohesive, some medium- to coarse-
grained sand.

20.0 - 32.0 SILTY SANDY GM-SP Grayish orange (10 YR 7/4), gravel
GRAVEL, is fine- to medium-grained, angular,
GRAVELLY SAND consisting mainly of fossil

fragments, sand is fine- to coarse-

grained, angular rounded.

32.0 - 42.0 SANDY GRAVELLY SP Dark yellowish orange (10 YR 6/6),
SILTY CLAY soft, sticky, gravel is medium- to

fine-grained consisting mainly of
rounded limestone.

42.0 - 52.0 SILTY CLAY WITH CL Yellowish orange (10 YR 6/6), soft,
SAND sticky, trace fine- to medium-

grained sand.

52.0 - 61.0 SANDY GRAVEL GP Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

61.0 - 61.5 LIMESTONE -- Medium gray to white (N 6 - N 9),
hard, Walnut Formation.

TOTAL DEPTH OF BOREHOLE: 61.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C—155 HARGIS+ASSOCIATES, INC.
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TABLE B-5

LITHOLOGIC LOG OF MONITOR WELL 114-91

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 1.0 CONCRETE

1.0 - 3.5 CLAYEY SILT CL Dusky-grayish brown (5 YR 2.5/2)
slightly damp, slightly cohesive.

3.5 - 9.0 SANDY CLAYEY ML Light brown (5 YR 5/2), sticky, non-
SILT cohesive; some varicolored

subangular 1/4-inch chert grains.

At 6.5 feet, color change to

(5 YR 5/6).

9.0 - 13.0 GRAVELLY AND CL Interbedded, light brown (5 YR 5/6),
SANDY, CLAYEY sticky; sand is very fine to coarse
SILT grained, gravel is subangular.

13.0 - 18.0 CLAYEY GRAVELLY CL Light brown (5 YR 5/6), sticky;
SILT limestone gravel is subangular to

subrounded; minor clay.

18.0 - 20.0 SANDY CLAYEY CL Light brown (5 YR 5/6) sticky; sand
SILT is coarse and subangular.

20.0 - 30.0 SANDY SILT ML Light brown (5 YR 5/6) sticky; sand
is fine to coarse subangular grains;
clay interbeds.

30.0 - 50.0 SANDY CLAYEY CL Interbedded light brown (5 YR 5/6)
SILT sticky, slightly cohesive; sand is

very fine to fine grained.

At 35.0-40.0 feet, not much
retention in screen.

50.0 - 60.0 GRAVELLY SAND GP Varicolored, sand and gravel is fine
to medium grained, angular to well
rounded, gravel consists of
limestone, quartz, and chert.

*Unifjed Soil Classification System **Drilled by flight auger
ASTM D-2487

C—156 HARGIS +ASSOCIATES, INC.



TABLE B-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-91

DEPTH INTERVAL
(feet below
land surface)

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 62 Feet

*Unjfjed Soil Classification System
ASTM D-2487

C—157

**Drjlled by flight auger

HARGIS + ASSOCIATES, INC.

- SOIL TYPE DESCRIPTION OF MATERIAL**

60.0 - 62.0 FOSSILIFEROUS -- Light gray
LIMESTONE cemented,

to dark gray, very well

shell fragments (oysters).



TABLE 8-6

LIThOLOGIC LOG OF MOt4ITOR VEIL 1114-92

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 2.0 GRASS, ROOTS
AND FILL

2.0 - 2.5 GRAVELLY FILL

2.5 - 5.0 CLAY CH Gray black (N 2), damp, plastic,
sticky; minor gravel, medium
grained, subangular.

5.0 - 7.0 GRAVELLY CLAY CL Olive black (5 YR 2/1), wet,
plastic; 10 percent gravel, fine to
coarse, subangular.

7.0 - 15.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky; minor gravel, fine
to coarse, subangular.

15.0 - 17.0 SIVY SAND SM Light brown (5 YR 5/6) moderately
cohesive, sticky; sand is very fine

grained.

17.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 5/6) moderately
cohesive, sticky, minor sand.

20.0 - 37.0 SANDY SILT SM Light brown (5 YR 5/6) cohesive
moderately plastic, sticky; sand is
very fine grained.

At 25.0-28.0, gravel stingers.

At 30.0-32.0, gravel stringers.

37.0 - 45.0 GRAVELLY SAND GP Light brown (5 YR 5/6) sand is fine
to coarse grained; gravel is
varicolored, fine to coarse grained,
subangular to rounded.

45.0 - 58.0 SILTY CLAY CL Light brown (5 YR 5/6) very dense,
cohesive, plastic, sticky.

*Ufljfjed Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-158
HARGIS+ASSOCIATES, INC.



TABLE B-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-92

DEPTH INTERVAL
(feet below
land surface)

TOTAL DEPTH OF BOREHOLE: 61.75 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by flight auger

C-159 HARG!S+ASSOOATES, INC.

GROUP
SYMBOL*SOIL TYPE DESCRIPTION OF MATERIAL**

58.0 -61.75 SILTY SAND

.

SM Varicolored, sand is fine to coarse

grained, subangular; silt is light
brown (5 YR 5/6) moderately
cohesive.

61.75 FOSSILIFEROUS
LIMESTONE

-- Light gray to dark gray iery well
cemented, shell fragments (oysters).
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TABLE B-7

LITHOLOGIC LOG OF MONITOR WELL F11-93

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYPIBOL* DESCRIPTION OF MATERIAL**

0.0 - 2.0 ASPHALT AND
FILL

2.0 - 5.0 SANDY SILTY CL Light brown (5 YR 5/6) sticky;
CLAY slightly cohesive; sand is fine

grained; minor gravel.

5.0 - 8.0 SANDY SILT ML Light brown (5 YR 5/6) slightly
cohesive; sand is very fine grained.

8.0 - 16.0 GRAVEL GP Varicolored, fine to medium grained,
subangular to rounded; clay is
interbedded, grayish orange
(10 YR 7/4).

16.0 - 33.0 SILTY SAND, SM Grayish orange (10 YR 7/4) sand is
SANDY SILT very fine grained, slightly

cohesive.

At 22 feet, less sand.

33.0 - 37.0 SILTY CLAY CL Grayish orange (10 YR 7/4)
moderately cohesive.

37.0 FOSSILIFEROUS -- Light to medium gray, very well
LIMESTONE cemented, shell fragments (oysters).

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unjfied Soil Classification System **Drilled by flight auger
ASTM D-2487

C-160 HARGIS + ASSOCIATES, INC.



TABLE B-8

LITHOLOGIC LOG OF MONITOR WELL 114-94

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 7.0 SANDY CLAY CL Yellow brown (10 YR 5/4), clay is
cohesive, plastic, sand is medium-

to coarse-grained, subrounded,
mainly white opaque grains.

7.0 - 19.0 SILTY CLAY! CL/ML Grayish orange (10 YR 7/4),
CLAYEY SILT cohesive, moderately plastic, soft;

19.0 - 26.5 SANDY GRAVELLY ML Silt is gray orange (10 YR 7/4),
SILT cohesive, slightly plastic, fine-

grained sand to very coarse gravel,
poorly sorted, varicolored.

26.5 - 55.0 SILTY CLAY CL Light brown (5 6/4), cohesive,
plastic, soft.

55.0 - 59.5 COBBLEY GRAVEL GP Varicolored, subrounded to rounded,
gravel is fine- to medium-grained,

cobble-size cuttings.

59.5 - 61.0 FOSSILIFEROUS -- Gray (N 8 to N 4), hard, brittle,
LIMESTONE very well cemented.

61.0 - 66.0 SANDY CLAY! CL/SC Gray (N 3), cohesive clay, slightly
CLAYEY SAND plastic, very fine-grained sand.

66.0 - 73.0 SILTY CLAY! CL Gray (N 6), moderately plastic,
SHALE hard, trace fine-grained sand.

73.0 - 79.0 SHALE! -- Shale is same as above. Sandstone
SANDSTONE is pinkish gray (5 YR 8/1),

fine-grained sand, poorly cemented,
sandstone and shale interbedded,
shale is predominant.

79.0 - 87.0 SANDSTONE -- Pinkish gray (5 YR 8/1), fine-
grained sand, poorly cemented, non-
uniform cementation.

87.0 - 93.5 CLAY/SHALE CL/CM Medium light gray (N 6), plastic to
highly plastic, some silt.

*(Jnjfied Soil Classification System **Borehole grouted with

ASTM D-2487 neat cement from 59.0 feet

C-161 HAIA%S1A-INC.



TABLE B-8 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-94

DEPTH INTERVAL
(feet below
1nd surfar

GROUP
SYMRQI*- SOIL TYPE -- DESCRIPTION OF MATERIAL**

93.5 - 99.0 SANDSTONE/
CLAY

-- Very light gray (ti 8), fine-grained
sand with some clay, poorly
cemented, frequent clay interbeds,
same as 87.5 - 93.5.

99.0 -

121.0
CLAYEY
SANDSTONE

-- Very light gray (N 8), fine-grained
sand, poorly cemented.

TOTAL DEPTH OF BOREHOLE:

*ufljfj Soil Classification System
ASTM D-2487

C—i62

121.0 Feet

**Borehol e grouted with
neat cement from 59.0 feet

INC.
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TABLE B-9

LITHOLOGIC LOG OF MONITOR WELL HM-95; SOIL BORING RSB-1

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 7.0 CLAY CH Reddish (5 YR 4/20 very cohesive,
plastic.

7.0 - 20.0 SANDY SILTY CL Gray orange (10 YR 7/4) moderately
CLAY cohesive, plastic; approximately 20

percent silt; sand is varicolored,,
very fine to very coarse grained.

20.0 - 26.0 CLAY CH Buff (10 YR 7/4) very plastic, very
cohesive.

26.0 - 40.0 SANDY SILT- SM Red brown (10 YR 5/4); silt is sand
SILTY SAND is fine to very fine grained;

slightly cohesive, slightly plastic.

40.0 - 44.5 GRAVELLY SAND GP Varicolored, subrounded, medium to
very coarse grained sand, medium
grained gravel.

44.5 - 45.0 FOSSILIFEROUS -- Gray (N 4 to N 8) angular chips of
LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 45 Feet

*Unified Soil Classification System c163. **Drilled by flight auger
ASTM D-2487

HARGIS + ASSOCIATES, INC.



TABLE B-1O

LITHOLOGIC LOG OF MONITOR WELL HM-96; SOIL BORING RSB-7

DEPTH INTERVAL
(feet below GROUP
id surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 4.0 CLAY WITH SAND CL Red brown (5 YR 4/2) dry, plastic,
cohesive; less than 5 percent sand,
coarse grained, subangular
fragments.

4.0 - 6.0 SANDY GRAVEL GP Varicolored, coarse grained,
subrounded.

6.0 - 32.0 SANDY CLAY CL Buff (10 YR 7/4) moderately plastic,
cohesive; sand is varicolored,
coarse grained, subangular,
approximately 20 percent.

32.0 - 40.0 SILTY CLAY CL Red brown (5 YR 4/2) slightly
cohesive, moderately plastic; some
fine sand, less than 5 percent, very
fine grained.

40.0 - 47.0 SILTY SAND SM Red brown (5 YR 4/2); sand is well
rounded, medium to very coarse
grained; silt is nonpiastic,
noncohes lye.

47.0 - 52.5 GRAVEL OP Varicolored, subrounded grains, fine
to very coarse grained.

52.5 - 54.0 FOSSILIFEROUS -- Gray (N 4 to N 8), brittle angular
LIMESTONE shell fragments (Walnut Formation).

TOTAL DEPTH OF BOREHOLE: 54 Feet

*fljfj Soil Classification System
S

**Drjlled by flight auger
ASTM D-2487

C—164 HARGIS + ASSOCIATES, INC.



TABLE B-li

LITHOLOGIC LOG OF MONITOR WELL I-97

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 7.0 TOP SOIL AND ML Brown (1OR 3/4), varicolored,
SANDY SILT angular grains, 35 percent sand,

medium to very coarse; silt is
nonpiastic, noncohesive.

7.0 - 35.0 SILTY SANDY CL . Gray orange (10 YR 7/4), moderately
CLAY cohesive, moderately plastic.

35.0 - 43.0 CLAY CH Yellow brown (10 YR 5/4), very
plastic, very cohesive.

43.0 - 47.0 GRAVELLY SAND GP Varicolored, well rounded, medium to

very coarse grained.

47.0 - 51.0 GRAVEL GP Varicolored, well rounded, fine to

very coarse grained.

51.0 - 51.5 FOSSILIFEROUS -- Gray (N 7 to N 3) brittle angular
LIMESTONE shell fragments (Walnut Formation).

51.5 - 71.0 CLAYEY SAND SC Gray (N 7) very fine grained,
slightly cohesive, nonpiastic.

71.0 - 76.0 SANDY CLAY CL Gray (N 5 to N 4) moderately
cohesive, slightly plastic;
approximately 10 percent very fine
sand.

76.0 -76.25 SANDSTONE SW Light gray (N 8) very well cemented,
very fine grained, hard, brittle.

76.25 -80.0 CLAYEY SC Gray (N 7) very fine grained, well
SANDSTONE rounded, approximately 70 percent

sand.

TOTAL DEPTH OF BOREHOLE: 80 Feet

*Unjfied Soil Classification System **Drilled by •flight auger
ASTM D-2487

c-i65 ___ HARGIS + ASSOCIATES, INC.



TABLE B-12

LITHOLOGIC LOG OF MONITOR WELL HM-98; SOIL BORING RSB-16

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.0 CLAYEY SILT ML Moderate brown (5 YR 3/4), slightly
cohesive, dry.

1.0 - 6.5 SILTY CLAY CL Dusky brown (5 YR 2/2), cohesive,
moderately plastic, dry.

At 3.5-4.0 feet, color change to
moderate brown (5 YR 4/4).

6.5 - 14.0 CLAYEY SILT ML Moderate brown (5 YR 4/4), slightly
cohesive, nonpiastic, dry.

At 9.0-14.0 feet, color change to

dark yellowish orange (10 YR 6/6),
less clay.

14.0 - 19.0 SANDY GRAVEL GM Dark yellowish orange (10 YR 6/6),
gravel is varicolored, fine- to

coarse-grained, angular to
subrounded; sand is fine to coarse;

dry.

19.0 - 25.0 SANDY SILT SM Dark yellowish orange (10 YR 6/6)
with whitish streaking, silt is
moderately cohesive; sand is fine-
grained; dry to 23.0 feet.

At 23.0 feet, color change to very
pale orange (10 YR 8/2), moist.

25.0 - 31.0 SILTY GRAVELLY GM Varicolored, sand and gravel are
SAND fine- to coarse-grained, subangular

to subrounded grains.

At 28.75 feet, saturated, more fine
sand and silt, less gravel.

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

c-i66 HARGIS+ASSOCIATES, INC.



TABLE B-12 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-98; SOIL BORING RSB-16.

DEPTH INTERVAL
(feet below
land ctirfarp S0T1 TYPE

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 97 Feet

*tjnified Soil Classification System
ASTM D-2487

C—167

**Drilled by flight auger

HARGIS+ASSOCIATES, INC.

- DESCRIPTION OF MATERIAL**

31.0 - 31.5 DENSE LIMESTONE -- Tan, no fossils, dry.



TABLE B-13

LITHOLOGIC LOG OF MONITOR WELL I1-99; SOIL BORING RSB-18

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 5.0 CLAYEY SILT ML Moderate brown to dusky yellowish
brown (5 YR 3/4 to 10 YR 2/2),

moderately cohesive, nonpiastic,
mo I st.

5.0 - 9.0 SILT MH Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),

slightly cohesive, nonpiastic; some
fine- to coarse-grained whitish
limestone gravel and sand as strin-

gers; some clay; moist.

9.0 - 11.0 GRAVELLY SILT GM Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),
noncohesive; gravel is medium- to

coarse-grained, subangular to
subrounded.

11.0 - 27.0 CLAYEY SILT ML Light brown to moderate yellowish
brown (5 YR 5/6 to 10 YR 5/4),

slightly cohesive, nonplastic;
moist.

At 25.0 feet, TIP reading was 10-40

ppm.

At 25.0-27.0 feet, whitish caliche,
friable.

27.0 - 38.5 SANDY SILT- SM Light brown (5 YR 5/6), slightly
SILTY SAND cohesive, sand is fine-grained.

At 30.0 feet, TIP reading was
7.5 ppm.

At 33.0 feet, saturated.

• At 35.0 feet, TIP reading was 15-20

ppm.

*Unified Soil Classification System • **Drilled by flight auger
ASTM 0-2487

C—168 HARGIS+ASSOCIATES, INC.



TABLE B-13 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-99; SOIL BORING RSB-18

DEPTH INTERVAL
(feet below
land surfacel

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 44.0 Feet

*Unjfjed Soil Classification System
ASTM D-2487

C—169

**Drjlled by flight auger

HARGIS + ASSOCtATES, INC.—

SOIL TYPE - DESCRIPTION OF MATERIAL**

38.5 - 44.0 SANDY GRAVEL

.

SP Varicolored, sand and gravel are
fine to coarse, some oyster fossils
in gravel, loose; trace limestone
and very well cemented, coarse-

grained sandstone, angular to
subangul ar.

44.0 DENSE LIMESTONE -- Auger refusal, no cuttings obtained
in core.



' %.'-RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. iIN—100 Project Air Force Plant 4 IRP
Location Former Fuel Stora2e Area Log Recorded by Peter A. Waterreus

Depth Below
Rydrogeologic Unit Surface (ft) Well Construction Diagram

—------- 0--

Clay —
and —
Gravel 5—— Locking meter box

— 8" diameter borehole

10——
Sand —

and —

Gravel —
— Grout

15——

— 2" diameter Schedule 40 PVC
Silt — casing
and —
Sand 20—--

Upper —
Alluvium 25——

Silt, —
Sand —
and — Bentonite
Minor 30——
Gravel —

— Sand pack

35——
_______— Static water level 4/11/86

— Slough
40—

Sand —
and — 2" diameter Schedule 40 Pvc
Gravel — screen

45——

50——
C—170
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
Co RPORAT ION

Boring or Well No. HM—1O1 Project Air Force Plant 4 IRP
Location FDTA No.3 Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

I

0——
— Locking meter box

Silt 5—
and — diameter borehole
Sand —

— Grout

10——
— 2" diameter Schedule 40 Pvc
— casing

15——
Sand Upper — Bentontie

Alluvium —

20—— Sand pack

— Static water level 4/9/86

Sand 25——
and —

Gravel — 2" diameter Schedule 40 PVC
— screen

30—— Slough

Lime— Walnut —

stone Formation —

35——

40——

45-—

—
c—171 —

50——
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. R}f—102 Project Air Force Plant 4 IRP
Location _landfill 1o.2 Area Log Recorded by Peter A. Waterreus

J Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

Clay 0—— Locking meter box
and —
Gravel Upper —

Alluvium —

5——

— Grout
Sand —

— 8" diameter borehole
time— 10——
stone —

— Bentonite
— 2" diameter Schedule 40 PVC
— casing

15——

— Static water level 4/18/86

1 20---

Goodland —

Formation —

Shale 25——
— Sand pack

— 2" diameter schedule 40 PVC
30—— screen

35——

40—--—-— -
Lime— Walnut —

stone Formation —

45——

50——
C—172

1)



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORAT ION

Boring or Well No. HM—103 Project Air Force Plant 4 IRP
Location NE Corner/B1d2. 188 Chrome Pit 1 Log Recorded by Peter A. Waterreus 3

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0——
Sand —

and — Locking meter box
Silt —

5——

8" diameter borehole

10—— Grout

C]ayey Upper 15—— 2" diameter Schedule 40 PVC
Silt Alluvium — casing

20--
I

25——
— Bentonite

— Sand pack
30——

Silt —
— 2" diameter Schedule 40 PVC
— screen

35E
Shale Goodland — Slough

Formation —
40——

45——

C—l73

50——



R.ADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

goring or Well No. HN—104 Project Air.Force Plant 4 IRP
Location SW Corner of Bld. 188 Log Recorded by Peter A. Waterreus

Depth Below
flydrogeologic Unit Surface (ft) Well Construction Diagram

0—— Locking meter box

Clayey Upper —

Silt Alluvium 5——
— 8" diameter borehole

— Grout

Clay — 2" diameter Schedule 40 PVC
— casing

15—-- _— Bentonite
20--

Goodland —

Formation —

25— Sand pack
Shale —

— Static water level 4/10/86

• 30—— 2" diameter Schedule 40 PVC
— screen

35——

J
Lime— Walnut —

stone Formation — Slough

40——

45——

50—— C—174

I



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. 1111—105 Project Air Force Plant 4 IRP
Location B1d2. 2L Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0—— 1

Grout

Bentonite

Clay Alluvium

8" diameter borehole

Clay 10—— Sand pack

— 2" diameter Schedule 40 PVC
— screen

Coodlazid 15——
Formation —

— Static water level 8/19/86

20——

25——

30——

35——

45—-.

—
C—l75

50——



RAD IAN
CORPO RATION

MONITOR WELL COMPLETION LOG: SHEET 3/3 i )'j

8" diameter borehole

2" diameter Schedule 40 PVC

casing

Bentonite

Sand pack

2" diameter Schedule 40 PVC
screen

Slough

Boring or Well No.
Location NW CorMr

EN—106
n1vent Line

Bydrogeologic Unit

Project Air Force Plant 4 laP

Log Recorded by _Peter A. Waterreus

Well Construction Diagram

Silt
and Alluvium
Sand

Locking meter box

Grout

I

I

I Clay
and
Shale

I

Shale
and
Lime—
stone

Lime—
9 tone

I

I

Depth Below
Surface (ft)

0——

5—

10——

15——

20——

25—

30——

35——

40——

45——

50——

Goodland
Formation

Walnut
Formation

—C—176
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. 11)1—107 Project Air Force Plant 4 IRP
JLocation B1d2. 21. Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram

0——

— Grout

5——

Sand — Bentonite

— Sand pack

Clay Alluvium 10—— 8" diameter borehole

— Static water level 8/19/86
15——

Silt — 2" diameter Schedule 40 PVC
and — and screen
Gravel —

20——

Walnut
Formation 25——
@TD

30——

40——

45——

C—177

50——



RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3
CORPORATION

Boring or Well No. HM—108 Project Air Force Plant 4 IRP
Lotation Elda. 2l.Fuel Test Area Log Recorded by Peter A. Waterreus

Depth Below
flydrogeologic Unit Surface (ft) Well Construction Diagram

0--

— L Grout
Clayey — Bentonite
Sand 5——
and —

Gravel — Sand pack
— 2" diameter Schedule 40 PVC
— screen

Clay Alluvium 10—— 8" diameter borehole

— STatic water level 8/19/86

———— 15——

Walnut —

Formation —

@TD —

20——

25——

30—--

35——

3

40—

45——

c—178

I



TABLE B-14

LITHOLOGIC LOG OF MONITOR WELL HM-11O

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 4.0 GRAVELLY SILTY CL Brown (5 YR 6/4), very slightly
CLAY damp, 60 percent clay, 30 percent

silt, 10 percent gravel, moderately
cohesive, moderately plastic; gravel
is of angular, medium grained,
whitish.

4.0 - 20.0 CLAYEY SILT ML Light brown (5 YR 6/4), moderately
cohesive, slightly plastic.

20.0 - 28.5 CLAYEY GRAVELLY SP Light brown (5 YR 5/6), damp; sand
SAND is medium to coarse, subangular;

gravel is fine to medium grained,

subangular; clay is moderately
plastic, cohesive.

50 percent sand, 40 percent gravel,
10 percent clay

60 percent gravel from 25 to 28.5
saturated at 29 feet below land
surface.

28.5 - 32.5 SILTY SAND SM Light brown (5 YR 5/6), saturated;
sand is fine to very fine grained,
well rounded.

32.5 - 34.0 SILTY CLAY CL Moderately brown (5 YR 4/4), very
cohesive, plastic, hard.

34.0 - 37.0 FOSSILIFEROUS -- Gray (N 4 to N 7), from 34 to 35
LIMESTONE limestone is well weathered,

competent at 35 feet bis, brittle
angular shell fragments with iron
stain (oxidation).

TOTAL DEPTH OF BOREHOLE: 37 Feet

*fljfj Soil Classification System **Drjlled by flight auger
ASTM D-2487

C-179 1ARGIS+ASSOCIATES, INC.
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TABLE B-15

LITHOLOGIC LOG OF MONITOR WELL I*-111; SOIL BORING RSB-24

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 3.0 SILTY CLAY CL Moderate brown (5 YR 4/4),

moderately cohesive, nonplastic,
moist.

3.0 - 5.0 SILT MH Grayish orange (10 YR 7/4),
noncohesive, friable; minor gravel
and caliche, gravel is subangular to
rounded, fine- to medium-grained,
varicolored, limestone; moist.

5.0 - 15.0 SANDY SILTY GM Varicolored gravel, fine- to coarse-
GRAVEL grained, angular to well-rounded;

silt is noncohesive; sand is fine-
grained; silt and sand vary in color
from pinkish gray to light brown
(5 YR 8/1 to 5 YR 6/4).

At 13.0-13.5 feet, pure fine sand.

15.0 - 28.0 CLAYEY SILT ML Light brown (5 YR 5/6), slightly
cohesive, nonpiastic; trace gravel,
subangular to rounded; moist.

28.0 - 43.0 SANDY SILT SM Light brown (5 YR 5/6), slightly
cohesive, nonpiastic; trace gravel,
subangular to rounded; moist.

At 30.0 feet, TIP reading was 50-
60 ppm.

At 32.0 feet, saturated.

At 35.0 feet, TIP reading was 5-6
ppm.

43.0 - 49.0 SILTY SANDY GM Varicolored, loose, fine- to coarse-
GRAVEL grained; silt is light brown

(5 YR 5/6), slightly cohesive.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS+ASSOCIATES, INC.
C—180
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TABLE B-15 (continued)
LITHOLOGIC LOG OF MONITOR WELL

DEPTH INTERVAL
(feet below
land surfac1 SOIL TYPF

HM-1l1; SOIL BORING RSB-24

TOTAL DEPTH OF BOREHOLE: 53 Feet

*Unified Soil Classification System
ASTM D-2487

**Drjlled by flight auger

c-181 HARGIS + ASSOCIATES, INC.

GROUP
SYMROI *- ... DESCRIPTION OF MATERIAL**

49.0 - 53.0 FOSSILIFEROUS
LIMESTONE

-- Medium bluish gray to light bluish
bray (5 B 5/1 to 5 B 7/I), dense;
oyster fossils.

At 49.0-49.5 feet, limestone is
weathered and oxidized. .

At 53.0 feet, bluish gray (5 B 5/1)
clay on auger bit teeth.



TABLE B-16

LITHOLOGIC LOG OF MONITOR WELL 1111-112; SOIL BORING RSB-25

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 25.0 GRAVELLY SILTY CL Light brown (5 YR 6/4), slightly
CLAY plastic, moderately cohesive; gravel

is subrounded, fine to medium

grained whitish, matrix is very
slightly damp.

25.0 - 27.0 GRAVEL GP Varicolored, medium to very coarse
grained, subangular to subrounded,
dry.

27.0 - 45.0 SILTY SAND -. SM Light brown (5 YR 5/6), very
SANDY SILT slightly cohesive, very slightly

plastic, saturated; sand is very
fine to fine grained, well rounded.

45.0 - 50.5 SANDY GRAVEL GP Varicolored, subrounded; sand is
medium to very coarse grained,
subrounded to subangular; gravel is
fine to coarse grained, subangular
to subrounded.

50.5 -50.75 FOSSILIFEROUS -- (N 4 to N 6), abundant shell
LIMESTONE fragments, hard.

TOTAL DEPTH OF BOREHOLE: 50.75 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C—182
HARGIS + ASSOCIATES, INC.
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TABLE B-li

LITHOLOGIC LOG OF MONITOR WELL IP-ll3; SOIL BORING RSB-29

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 30.0 SILTY CLAY, CL/ML Light brown to medium brown (5 YR
CLAVEY SILT 5/6 to 5 YR 4/4), moderately

cohesive, nonpiastic, moist.

30.0 - 47.0 SILTY SAND SM Light brown (5 YR 5/6), sand is very
fine-grained; silt is slightly
cohesive; saturated.

47.0 - 49.0 GRAVELLY SAND GP No recovery from core barrel.

At 49.0 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 49 Feet

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

183C-
HARGIS + ASSOCIATES, INC.



TABLE B-iS

LIThOLOGIC LOG OF MONITOR WELL I*-ii4

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 SILTY CLAY CL Dark reddish brown (5 YR 3/2),

moderately cohesive, moderately
• plastic, some white friable

calcareous nodules, trace angular

fine-grained gravel; dry.

At 5.0 to 6.0 feet, SPT indicates
same material, dark reddish gray

(5 YR 4/2).

7.0 - 12.0 CLAYEY SILT ML Reddish yellow (7.5 YR 7/8),
moderately cohesive, slightly
plastic; some gravel, fine to coarse

grained, angular to subrounded,
manganese oxide staining; dry.

At .10.0 to 11.0 feet, SPT verifies.

13.0 - 25.0 SAND SP Yellow (10 YR 7/8), very fine-
grained, soft; trace silt.

At 15 to 16 feet, SPT zero percent

recovery.

At 20 to 21 feet, ten percent
recovery; sand is a little coarser
but still fine; slightly moist.

*Unjfjed Soil Classification System **Drilled by flight auger
ASTM D-2487

C—i84
HARGIS+ASSOCIATES, INC.



TABLE B-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL 1114-114

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

•?'J .

TOTAL DEPTH OF BOREHOLE: 36.5 Feet

*Unified Soil Classification System
ASIM D-2487

C—185

**Drjlled by flight auger

HARGIS+ ASSOCIATES, INC.

DESCRIPTION OF MATERIAL**

25.0 - 36.5 GRAVELLY SAND SW Reddish yellow (7.5 YR 7/8), medium
to coarse, angular to well rounded;
gravel is varicolored, fine, angular
to well rounded.

At 30 to 31 feet, no return from
S PT.

At 36.5 feet, auger refusal.
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TABLE B-19

LITHOLOGIC LOG OF MONITOR WELL I-l15

DEPTH INTERVAL

(' t below GROUP
la surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 CLAYEY SILT! ML/CL Dark yellowish brown (10 YR 3/4),
SILTY CLAY moderately cohesive, moderately

plastic, trace fine-grained friabl.e
calcareous nodules; moist.

7.0 - 10.0 GRAVELLY CLAYEY GC Yellow (10 YR 7/8), brittle,
SILT noncohesive; gravel is 10-20

percent, fine- to medium-grained,
subangular weathered limestone.

10.0 - 14.0 CLAYEY SILT ML Yellow (10 YR 7/8), noncohesive.

At 14 feet, trace sand.

14.0 - 16.0 CLAYEY GRAVELLY GC Same as 7.0 to 10.0 feet, more
SILT gravel.

At 15.5 to 16 feet, color change to

light gray (10 YR 7/2), no gravel.

16.0 - 20.0 SILTY SAND SM Brown (7.5 5/4) to yellowish red
(5 YR 5/8), very fine to fine, well
sorted, soft, clean.

At 17 feet, saturated.

20.0 - 24.0 SANDY GRAVEL GP Varicolored, fine- to coarse-
grained; wet.

24.0 - 27.0 LIMEY CLAY CL Gray (5 YR 6/1), weathered,
oxidized; moist.

27.0 LIMESTONE --- Light gray (5 YR 7/1) to white (5 YR
8/1), hard, dense, dry.

TOTAL DEPTH OF BOREHOLE: 27.0 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C—186
HARGIS+ASSOCIATES, INC.
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TABLE B-20

LIThOLOGIC LOG OF MONITOR WELL 111-116

DEPTH INTERVAL
•(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 4.0 CLAYEY SILT ML Yellowish brown (10 YR 5/8),

moderately cohesive, moderately
plastic; trace limey gravel, some
pieces are friable, some are fine

grained, angular to subrounded;
mo i St.

4.0 - 6.0 LIMEY SILT ML White to light brown (N 8 to
7.5 YR 6/4), loose, brittle; weakly
cemented, reactive with HC1; moist.

6.0 - 20.0 LIMEY CLAY CL White (N 8), brittle, friable to
firm, noncohesive; moist.

At 6.0 to 9.5 feet, some fine- to
coarse-weathered limestone gravel,
white to gray (N 8 to N 6), angular
to subrounded.

At 9.5 feet, reddish yellow (7.5 YR
6/6), no gravel, weathered.

20.0 - 31.5 SILTY SAND! SM Reddish yellow (7.5 YR 7/8), sand is
SANDY SILT very fine grained; silt is slightly

cohesive; moist to damp.

At 24 feet, some clay, more
cohesive.

At 28 feet, saturated.

31.5 - 32.0 SANDY GRAVEL GP Varicolored, gravel is fine- to
coarse-grained, subangular to well
rounded weathered limestone and
chert; sand is varicolored, fine- to
coarse-grained, subangular to well
rounded; wet.

*Unified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C-187
HARGIS + ASSOCIATES, INC.



TABLE B-20 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-116

DEPTH INTERVAL
(feet below
land surface SOIL TYPE

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

-

*Unified Soil Classification System
ASTM D-2487

**Drjlled by flight auger

C—188 HARGIS+ASSOCIATES, INC.

GROUP
VMRflI *._ DESCRIPTION OF MATERIAL**

32.0 - 33.0 LIMESTONE --- Light gray (N 7), top 1 inch is
weathered with hydrocarbon odor;
bottom is hard; dry.

At 33 feet, auger refusal.
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TABLE B-21

LITHOLOGIC LOG OF MONITOR WELL Ill-ill

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 ASPHALT AND
FILL

3.5 - 9.0 GRAVELLY SILTY GM-GC Reddish yellow (7.5 to 6/6), clay is
CLAY moderately cohesive, moderately

plastic; gravel is weathered
limestone, five percent, fine- to
medium-grained; some thin, soft,
friable caliche zones; moist.

9.0 24.0 CLAYEY SILT ML Same as 0.5-9.0 feet but less
cohesive.

At 23.0-25.5 feet, caliche layer.

24.0 - 26.0 SILT ML Same as 9.0-24.0 feet, trace clay;

very damp.

26.0 - 36.0 SILTY SAND! SM Yellowish red (5 YR 5/6), sand is
SANDY SILT fine-grained, well sorted; silt is

slightly cohesive, soft; wet.

36.0 - 39.5 GRAVELLY SAND GM Varicolored, sand is fine to very
coarse, subangular to well rounded,
poorly sorted; gravel is fine to
coarse, angular to well rounded

grains of limestone, chert, and
shell fragments, poorly sorted.

39.5 FOSSILIFEROUS --- Gray (N 5 to N 7), fossils consist
LIMESTONE of oyster shells.

TOTAL DEPTH OF BOREHOLE: 39.5 Feet

*Unjfjed Soil Classification System **Drjlled byflight auger
ASTM 0-2487

C—189
HARGIS+ASSOCIATES, INC.



TABLE B-22

LITHOLOGIC LOG OF MONITOR WELL F-118

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 10.0 CLAYEY SILT ML Yellowish red (5 YR 5/8), moderately
cohesive, moderately plastic, some
interbedded loose caliche; moist.

At 5.0 to 9.0 feet, noncohesive,
brittle and friable; slightly moist.

At 9.5 to 10.0 feet, limey clay,

gray (N 7), moderately cohesive,
moderately plastic.

10.0 - 13.5 SILT ML Reddish yellow (7.5 7/6), soft,
noncohesive, slightly moist.

13.5 - 14.0 CLAYEY SILT ML Reddish yellow (7.5 7/6), firm,
noncohesive; vertical seams of limey
clay; slightly moist.

14.0 - 18.0 SILT ML Same as 10.0 to ..5 feet but damp.

18.0 - 27.0 SAND SP Yellowish red (5 YR 5/8), fine-
grained, soft, clean, well sorted.

At. 19 feet, saturated.

At 24.0-25.0 feet, very fine-
grained with small (0.01'-O.03) well
cemented sandstone concretions.

At 25.0-27.0 feet, fine-grained with
some larger (up to 0.15') well
sandstone concretions, and coarse-
grained subangular to subrounded
limestone gravel; trace oyster
shells.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS + ASSOCIATES, INC.

C—i89a



TABLE B-22 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-118

DEPTH INTERVAL
(feet below
land urfac SOIL TYPE

GROUP
SYMBOL*

., :d'e.

TOTAL DEPTH OF BOREHOLE: 27 Feet

*Unified Soil Classification System
ASTM D-2487

C—190

**Drilled by flight auger

HARGIS+ASSOCIATES. INC.

DESCRIPTION OF MATERIAL

27.0 LIMESTONE Light gray (N 8), dense, hard; dry.



cc . 4
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TABLE B-23

LITHOLOGIC LOG OF MONITOR WELL IJI-119

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATER!AL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 1.5 CLAYEY SILT ML Yellowish red (5 YR 5/6), moderately
cohesive, moderately plastic; trace
loose caliche; moist.

1.5 - 4.0 SILTY CLAY CL Dark reddish brown (5 YR 3/2),
- moderately cohesive, moderately

plastic; moist.

4.0 - 6.0 SILT ML Dark reddish gray (5 YR 4/2), to
reddish brown (5 YR 5/3), soft, some
firm to friable lenses; dry.

6.0 - 9.0 SILTY GRAVELLY GM Yellowish red to reddish brown
SAND (5 YR 5/6 to 5 YR 4/3); slightly

mo i St.

9.0 - 14.0 SILTY SAND! SM Reddish yellow (5 YR 6/8), to white
SANDY SILT (10 YR 8/2), slightly cohesive, firm

to friable; slightly moist.

14.0 - 26.0 SAND SP Very pale brown (10 YR 8/4), very
fine- to fine-grained, soft, well
sorted.

At 17.0 feet, saturated.

At 19.0-24.0 feet, no recovery from
core sampler.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS+ASSOCIATES. INC.

c—i9.1



TABLE B-23 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-119

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

26.0 - 32.0 SANDY GRAVEL GM Varicolored, fine to coarse, angular
WITH COBBLES to subrounded, predominantly

limestone and chert; sand is same
material, fine to coarse, angular to
subrounded; cobbles up to 2.5

inches, angular to subangular.

At 29.0-32.0 feet, no recovery from
core sampler.

At 32 feet, auger refusal.

TOTAL DEPTH OF BOREHOLE: 32 Feet

*(Jnffied Soil Classification System by flight auger
ASTM D-2487

HARGIS +ASSOCIATES, INC.
C—192
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TABLE B-24

LITHOLOGIC LOG OF MONITOR WELL Il-12O *

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 3.0 SILTY. SAND/ SM Yellowish red (5 YR 5/8), slightly
SANDY SILT cohesive; sand is very fine- to

fine-grained; slightly moist.

At 2.5 to 3.0 feet, more sand, dark

gray (5 YR 4/1).

3.0 - 9.0 CLAYEY SAND SC Light olive gray (5 Y 6/2); sand is
very fine to fine; clay is
moderately cohesive and plastic;
slightly moist.

At 8.5 to 9.0 feet, trace clay.

9.0 - 11.5 GRAVELLY SAND/ GP Yellowish red (5 YR 5/6), sand is
SANDY GRAVEL fine to coarse, angular to

subangular, predominantly quartz;
- gravel is varicolored, fine- to

medium-grained, angular to well
rounded; saturated.

At 10.5-11.5 feet, more gravel.

11.5 - 14.0 LIMEY CLAY CL Light gray (10 YR 7/1), dense, firm,
blocky; dry.

At 11.5 feet, thin layer of hard

limestone; dry.

14.0 - 19.0 LIMEY CLAY CL Light gray (10 YR 7/1), sticky, very
cohesive, slightly plastic; wet.

At 15.0-15.5 feet, some sand;
saturated.

At 15.5-19.0 feet, more dense limey
clay; moist.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS+ASSOCIATES, INC.
C—193



TABLE B-24 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-120

DEPTH INTERVAL
(feet below
land surface) SOIL TYPE

GROUP
SYMBOL*

r.

*Unified Soil Classification System
ASTM D-2487

C—194

**Drilled by flight auger

HARGIS+ ASSOCIATES, INC.

DESCRIPTION OF MATERIAL**

19.0 - 20.0 LIMESTONE --- Light gray (N 7 to N 8), dense,
hard; some thin interbedded moist

clay stringers.

.

.
At 20.0 feet, rock flour on auger
teeth; dry.

TOTAL DEPTH OF BOREHOLE: 20 Feet



TABLE 8-25

LITHOLOGIC LOG OF MONITOR WELL HM-121

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 3.0 SILTY CLAY CL Dark brown (7.5 YR 4/2), moderately
cohesive, moderately plastic; some
fine-grained weathered limestone
gravel; moist.

3.0 - 11.0 SILTY CLAY! CL Reddish yellow (7/5 YR 6/8),
CLAYEY SILT slightly cohesive, nonpiastic,

weathered; some white caliche zones,
loose to friable; slightly moist.

At 6.0-9.0 feet, clayey silt.

11.0 - 16.5 SILT MH Reddish yellow (7/5 YR 6/8), soft,
loose, noncohesive; slightly moist.

At 11.5-12.0 feet, some clay.

16.5 - 24.0 SAND SP Yellow (10 YR 7/6), very fine- to
fine-grained, well sorted.

At 20 feet, saturated.

At 22 feet, trace gravel, fine- to
medi um-grained, subrounded
limestone; sand gradational to
coarser grains.

At 22.0-24.0 feet, no recovery.

24.0 - 30.0 GRAVELLY SAND SP Varicolored, sand is fine to coarse,
subrounded to rounded grains; gravel
is fine to very coarse, subangular
to subrounded; ten percent, well
sorted; trace subangular weathered
limestone cobbles.

At 20 feet, OVA reading of 250 ppm
above background.

*(Jnified Soil Classification System **Drilled by flight auger
ASTM 0-2487

C-195 HARGIS ASSOCIATES, INC.
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TABLE B-25 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-121

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

30.0 - 31.5 SANDY GRAVEL GW Varicolored, gravel is poorly
sorted, fine- to coarse-grained,
subangular to well rounded weathered

limestone, oyster shells, and chert;
sand has same characteristics; trace
subrounded limestone cobbles; wet.

At 31.5 feet, auger refusal, plug of
well cemented sand and gravel, hard,
reactive with HC1; no visible

limestone; dry.

TOTAL DEPTH OF BOREHOLE: 31.5 Feet

*Unified Soil Classification System **Drjlled by flight •auger
ASTM 0-2487

C-196
HARGIS+ASSOCIATES, INC.



TABLE B-26

LITHOLOGIC LOG OF MONITOR WELL 114-122

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 5.0 SILTY CLAY CL Dark brown., moderately cohesive,
moderately plastic; some loose to
friable caliche nodules; slightly
mo I st.

A 4.5-5.0 feet, silty sand, lightly
cemented, friable; dry.

5.0 - 15.0 GRAVELLY SILTY GC/GM Dark brown, slightly cohesive,
CLAY/GRAVELLY slightly plastic; gravel is
CLAYEY SILT varicolored, fine- to coarse-

grained, angular to subrounded
limestone and caliche; trace
cobbles; slightly moist.

15.0 - 20.0 GRAVELLY LIMEY GC Greenish gray, moderately cohesive;
CLAY gravel is fine- to medium-grained.

At 16.0-16.5 feet, dark brown silty

clay; no gravel.

At 18.5 feet, 2-inch light gray
limestone layer, hard.

20.0 - 24.0 SILTY CLAY CL Dark brown, moderately cohesive,
moderately plastic; some gravel,
fine- to medium-grained, angular to

subangular limestone; slightly
moist.

At 24 feet, wet.

24.0 - 28.5. LIMEY GRAVEL GC Greenish gray, fine to ??? cobble
size, angular to subrounded
weathered limestone; nonvisible
fossils; limey clay matrix,
moderately cohesive, sticky.

*Unjfied Soil Classification System **Drilled by flight auger
ASTM D-2487

C-197
HARGIS+ASSOCIATES, INC.



TABLE B-26 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-122

DEPTH INTERVAL
(feet below
land surface SOIL TYPE

GROUP
SYMBOL*

p.,

TOTAL DEPTH OF BOREHOLE: 28.5 Feet

*Unified Soil Classification System
ASTM D-2487

C—198

**Drilled by flight auger

HARGIS+ ASSOCIATES, INC.

- DESCRIPTION OF MATERIAL

28.5 LIMESTONE Greenish
fossil s.

gray, hard, no visible



TABLE B-27

LITHOLOGIC LOG OF MONITOR WELL IPI-123

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 3.5 SILTY CLAY CL Dark brown, moderately cohesive,
moderately plastic, sticky, firm;
moist.

At 2.0 feet, thin gravelly zone with
cobbles.

At 3.0 feet, thin gravelly zone with
cobbles.

3.5 - 13.5 CLAYEY SILT ML Light reddish brown, moderately
cohesive, slightly plastic; some
weathered limestone gravel, fine- to

coarse-grained, angular to
subrounded.

At 6.0 feet, thin gravelly zone,
fine- to coarse-grained weathered
limestone.

At 8.5-13.5 feet, color change to
dark brown, slightly cohesive,
slightly plastic; trace chert and
limestone gravel.

13.5 - 20.0 CLAYEY SANDY GI Tan, gravel is fine- to coarse-
GRAVEL WITH grained weathered limestone, angular
COBBLES to subrounded; sand is fine- to

coarse-grained, poorly sorted; clay
is slightly sticky; numerous cobbles
of weathered limestone; slightly
mo I St.

*(jnjfied Soil Classification System **Drilled by flight auger
ASTM D-2487

C-199
HARGIS+ASSOCIATES, INC.



TABLE B-27 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-123

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

20.0 - 35.0 SAND Light reddish brown, very fine-
grained, soft, clean; trace silt;
slightly moist.

At 23.5-24.5 feet, silty sand,
slightly moist.

At 29.0-35.0 feet, sand is

gradational to coarse-grained,
poorly sorted; trace gravel, fine-
to medium-grained; saturated.

35.0 - 40.5 SANDY GRAVEL Varicolored, fine- to coarse-
grained, angular to well rounded
chert, limestone and fossils; some
coarse sand zones.

At 40.5, auger refusal, no returns.

TOTAL DEPTH OF BOREHOLE: 40.5 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

C-200 HARGIS+ASSOCIATES, INC.
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TABLE B-28

LITHOLOGIC LOG OF MONITOR WELL 114-124

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 7.0 SILTY CLAY CL Dark brown, moderately cohesive,
slightly plastic, firm; slightly
mo i St.

7.0 - 14.0 CLAYEY SILT ML Tan, slightly cohesive, nonpiastic;
some fine-grained, gravel consisting
of angular weathered limestone;
slightly moist.

14.0 - 19.0 SANDY SILTY GM Varicolored, gravel consists of
GRAVEL medium to very coarse weathered

limestone, noncohesive, loose,
lightly cemented; dry.

19.0 - 23.5 LIMEY CLAY CL Light gray, firm, blocky; slightly
mo i St.

23.5 - 25.0 Limestone --- Light gray, hard, dry.

At 24.0-25.0 feet, dark gray limey
shale.

TOTAL DEPTH OF BOREHOLE: 25 Feet

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487

HARGIS ASSOCIATES, INC.
C—201



TABLE B-29

LITHOLOGIC LOG OF MONITOR WELL FP-125

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0-0.5 GRASS AND
TOPSOIL

0.5-18.0 SILTY CLAY/ CL/ML Tan, moderately cohesive, moderately
CLAYEY SILT plastic; trace fine angular

limestone gravel; slightly moist.

At 2.0-3.0 feet, fine to medium
limestone gravel, 30 percent.

At 10.0-18.0 feet, interbedded light

gray limey clay.

18.0-19.0 CLAYEY SILT ML Tan to orange, slightly cohesive,
slightly plastic; trace fine-grained
sand; slightly moist.

19.0-25.0 SAND SP Tan, very fine- to fine-grained,
well sorted, soft; trace silt;
slightly moist.

At 22 feet, saturated.

25.0-27.0 GRAVELLY SAND GW Sand is tan to orange, fine- to

coarse-grained, angular, poorly
sorted; gravel is varicolored, fine-
to coarse-grained consisting of
limestone, oyster shell fossils and
chert, subangular to well rounded;
wet.

27.0-33.0 11MEV CLAY CL Light gray, firm, blocky, highly
weathered; some orange oxidation

staining; slightly moist.

33.0 CLAYEY SHALE --- Blue gray, firm, dry.

TOTAL DEPTH OF BOREHOLE: 33.0 Feet

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C—202 L HARGIS+ASSOCIATES, INC.



TABLE B-30

LITHOLOGIC LOG OF MONITOR WELL IP-126

DEPTH INTERVAL
(feet below GROUP
lind surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 4.5 SILTY. CLAY CL Dark brown (7.5 YR 3/2), moderately
cohesive, slightly plastic, sticky;
some medium-grained subrounded
limestone; some fine-grained friable
caliche nodule.

4.5 - 9.0 CLAYEY SILT ML Very dark brown (10 YR 3/2),
slightly cohesive, nonpiastic; trace
fine-grained chert gravel; slightly
moist.

9.0 - 17.0 CLAYEY GRAVELLY GC-GM Brownish yellow (10 YR 6/6),
SILT slightly cohesive, nonpiastic;

gravel is fine- to coarse-grained
weathered limestone, angular to
subrounded, 40 to 50 percent.

At 17.0 feet, saturated.

17.0 - 32.0 SILTY SAND SM Reddish yellow (5 YR 6/6), very
fine-grained, well sorted; silt is

slightly cohesive; trace clay; wet.

32.0 - 36.0 SAND SP Reddish yellow (5 YR 6/6), very
fine-to fine-grained, well sorted;
trace silt.

At 35.5-36.0, coarser sand.

36.0 - 37.0 SANDY GRAVEL SW Varicolored, fine- to coarse-
grained, angular to subrounded
weathered limestone, oyster fossils
and chert nodules.

*Unified Soil Classification System **Drjlled by flight auger
ASTM D-2487

C—203 HARGIS+ASSOCIATES, INC.



TABLE B-30 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-126

DEPTH INTERVAL
(feet below
land curfar'I SOIl TYPF

GROUP
SYMBOL*

.-
Li

TOTAL DEPTH OF BOREHOLE: 37 Feet

*Unified Soil Classification System
ASTM D-2487

**Drilled by flight auger

C-204 HARGIS+ASSOCIATES, INC.

-._ DESCRIPTION OF MATERIAL**

37.0 LIMESTONE Light
hard;

gray
dry.

(N 6 to N 7), weathered,



TABLE B-31

LITHOLOGIC LOG OF MONITOR WELL 111-127

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 0.5 GRASS AND
TOPSOIL

0.5 - 2.0 CLAYEY SILT ML Reddish brown (5 YR 4/4), moderately
cohesive, slightly plastic; some
weathered fine to medium limestone

gravel; slightly moist.

2.0 - 3.0 LIMEY CLAYEY GC Silt is yellowish red (5 YR 4/6);
SILT WITH limey clay is white (5 YR 8/1), silt
GRAVEL and clay is slightly cohesive;

gravel is medium to coarse-grained,
angular to subangular weathered
limestone; slightly moist.

3.0 - 11.0 GRAVELLY CLAYEY GC Reddish yellow (7/5 YR 6/8),
SILT slightly cohesive, nonplastic;

gravel is fine- to coarse-grained,
angular to subrounded weathered
limestone; slightly moist.

11.0 - 20.0 GRAVELLY SILT GM Pink to reddish yellow (7.5 YR 7/4
to 7.5 YR 7/4), noncohesive; gravel
is fine- to coarse-grained, angular
to subrounded weathered limestone;
trace cobbles of limestone; dry.

At 15.0-16.0 feet, same as 3.0-
11.0 feet.

20.0 - 25.0 CLAYEY SILT/ ML/CL Strong brown (7.5 YR 5/6).
SILTY CLAY

At 20.0-24.0 feet, 30 percent
-

recovery, noncohesive, slightly
moist.

At 24.0-25.0 feet, more clay,
slightly cohesive, firm, blocky,
slightly moist.

At 25 feet, saturated.

*tJnjfjed Soil Classification System **Dril.led by flight auger
ASTM D-2487

C-205 E HARGS+ASSOCIATES, INC. —



TABLE B-31 (continued)
LITHOLOGIC LOG OF MONITOR WELL HM-127

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

25.0 - 36.0 SAND SP Reddish yellow (7/5 YR 6/8), very
fine- to fine-grained, well sorted;
saturated.

At 29.0-34.0 feet, no recovery from
core sampler, probably sand slurry.

36.0 - 38.5 GRAVELLY SAND GM Reddish yellow (7.5 YR 6/8), sand is
fine- to coarse-grained, poorly
sorted; gravel is fine- to medium-

grained, subangular to subrounded;
trace coarse gravel consisting of
weathered limestone, chert, and
oyster fossils.

38.5 FOSSILIFEROUS --- Gray (N 6), hard, dense; fossils are
LIMESTONE oyster shells, few and well cemented

within limestone.

TOTAL DEPTH OF BOREHOLE: 38.5 Feet

*Unjfjed Soil Classification System **Drilled by flight auger
ASTM D-2487

C-206 —HARGIS + ASSOCIATES, INC.



Paluxy Wells

'4-

Well
#

Corist.
Diag.

Lith.
Log

Well
#

Const.
Diag.

Lith.
Log

P-i X X P-13M X X

P-2 X X P-15U X X

P-3 X X P-15US X X

P-4 X X P-16US X X

P-5U X X P-17US X X

P-5US X P-18US X X

P-5UN X X P-19US X X

P-5M X X *P2OM X X

P-6U X X *P21U X X

P-6M X X *P22U X X

P-7U X X *P22M X X

P-7M X X *P23U X X

P-8U X X P-24U X X

P-8US X P-24M X X

P-8UN X X P-25U X X

P-8M X X P-25M X X

P-9U X X P-26U X X

P-9US X P-26M X X

P-9UN X X P-14U X X

P-9M X X P-14US X X

p-lou x x
P-IOM X X
p-lit_I X X

p-llus x x
P-11M X X

P-12U X X

P-12US X

P-12UN X X

P-12M X X

P-13U X X

P-13US X X

*Diagx. and log combined.

P/WORTHJASSESSTh.APC.I
07/25/94

C—207



FIGURE c-i ) T'
LITHOLOGJC LOG OF MONITOR WELL p—i (PALUXY FORMATIOU)

DRILLED ey:
Southwestern Laboratories, Inc.

6OREHO.E DIAMETER 15" to 37 feet;
9—5/8" to 79 feet: 6—l/R" to 2IL fr

DESCRIPTION OF MATERIALS

Asphalt: and .Subgrade.

Light grey, dense, fossiliferous (mollusks),
some thin beds of soft silt and clay, clay
is noncohesive, some brown and orange zone
of oxidation, very slight odor — may be
natural.

At 5 feet: Some soft to firm beds of silt

and clay, clay is brownish yellow to grey,
very slight odor — may be natural.

CLAY:

LIMESTONE:
CLAY:

CLAYEY
LIMESTONE:

LIMESTONE with
CLAYEY S}IALE/
SHAL.EY CLAY:

CLAYEY SHALE!
SHALEY CLAY
with LIMESTONE:

SHALEY LIMESTONE:
(Walnut For-ma-

tion)
SHELL
AGGLOMERATE:

Light brownish yellow with some dark brown,
soft to firm, slightly cohesive, light
grey limestone, lrrnesone is dense and
and fossiliferous (mollusks), some brown
and orange zones of oxidation, very slight
odor — may be natural.

Same as depth interval 5 to 10.5 feet.
Same as depth interval 10.5 to 14.5 feet.

Light to dark grey, dense, fossiliferous
(mollusks) with fewer shells than upper
limestones, clay is soft to firm and co-
hesive, brown and orange zones of oxida-
tion, no odor apparent.

At 20 feet: Decreasing shell conçent.
Light o medium grey, dense fossiliferous

lmollusks) witt fewer shells than lime-
stone above clay and shale is soft to
firm, some rown and orange zones of oxid
tion.

At 25 feet: Limestone is cleaner with fewei
clay and shale seams, fewer shells.

At 28 feet: Clay and shale seams are more
frequent and/or thicker.

Medium to dark grey, soft to firm, slightly
cohesive clay limestone seams are dense
and slightly fossiliferous (mollusks).

At 32 feet: Al. clayey shale with thin or
infrequent liiestone seams.

Me4ium to d?rk grey, dense, fossiliferous
(rpollusks), snale is clayey and soft to
t1 rm.

grey with some light grey, dense, well
cemented very fossiliferou (mo1lusk)
with shells up to li—inch diameter, firm
to very dense clay/shale matrix with some
limestone, matrix appears moist, some py—
ritization of shells.

C—208

MAP COORDINATES:

GROUND ELEV.
S.—14 ft.; R. 2,089
650.6

DRILLINg METHOD' Mud—Rotary
BOREPIOLE DEPTH' 214 feet

ft. DATE DRILLED: March 1—9, 1983

IL'.:
LIMESTONE:
(Goodland

Limes tone)



HGURE C-i (continued)
LITHOLOGIC LOG OF
MONITOR WELL P-i (PALUXY FORMATION)
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FIGURE C-i (continued)
LITHOLOGIC LOG OF
MONITOR WELL P-i (PALUXY FORMATION)

GRAPHIC
LOG

DEPTH

MAP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED ey:
DRILLINS METHOD:

8ORCIIOLE DEPTH: 8OREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

SAND:
(Pa iuxy

Formation)

SILTY CLAY!
SILTY SHALE:

80—"

85-

90-

95—

100-

105-

110-

115 —

l20—

Buff, very fine— to fine—grained quartz,
sub—rounded to well rounded, well sorted,
unconsolidated but closely packed, some
thin beds of darker buff clayey silt or

clayey sand.

Dark buff with some light brown, soft to
slightly firm, clay is slightly to mod-
erately cohesive, thin beds of silt, some
very fine sand.

At 95 feet: Brown, soft to firm.

C—210



FIGURE c-i (contnitjecj)

LITHOLOGIC LOG OF
MONITOR WELL -i (PALUXY FORMATION)
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FIGuRE C-i (continued)
LITHOLOGIc LOG OF
MONITOR WELL P1 (PALUXY FORMATION)

MAP COORDINATES: DATE DILLEO'
GROUND ELEV.: DRILLED IV'
DRILLINI METHODS
BOREHOLE DEPTH' BOREHOLE DIAMETER'

DEPTH GRAPHIC DESCRIPTIOØ OF MATERIALS

160d At 160 feet: Some thin beds of blue—green
silty shale/silty clay, some of these
beds are brown

165 — From 165 to 205 feet Beds of blue—green
silty shale/silty clay are increasingly

- more numerous and/or thicker

170-

175—

180—

185

195—

200 - ______ _________________

C—212



FIGURE C_i (continued)

LITHOLOc-IC LOG OF
MONITOR WELL P-i (PALUXY FORMATION)

SILTY SHALE!
SILTY CLAY:

SILTY SAND!
CLAYEY SAND:

SANDY
LIMESTONE:

(Glen Rose
Formation)

Blue—green with brown, soft to firm,
slightly to moderately cohesive, some
very fine sand.

Light grey with a blue—green hue, very fine-
grained unconsolidated quartz, closely
packed.

Light brownish grey to grey, dense, brittle,
some blue—green shaley beds, no visible
fossils.

MAP COORDINATES DATE DAILL(O'
GROUND ELEY. DRILLED SY:
DRILLING ETI4ODs
8O(HOLE DEPTH' SOREMOLE DIAETEA'

200-
DEPTH GRIC DESCRIPTION OF MATERIALS

25
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FIGURE C-2

LITHOLOGIC LOG OF MONITOR WELL P2 (PALUXY FORMAT1Orj)—

MAP COORDINATES S. 710 ft; R. 2,816 ft. DATE DRtLLED 6—6—83 to 6—17—83
GROUND ELEV.! 665.8 feet rnsl DRILLED BY Southwestern Laboratories,
DRILLING METHOD: Auger to 43.5 ft., rotary to 133 • Inc.
BOREIIOLE DEPTpi 183 feet

FILL:

BOREHOLE DIAMETER 18 inches to 43.5 f
12—1/4 inches to 78 ft.; 7—7/8 inches to(ij 1t -

DESCRIPTION OF MATERIALS

Silty clay, dark brown, very moist, slight-
ly firm, slightly cohesive, trace gravel,
grass roots, no odor.

At 2 feet: Dark red—brown, moist.

SILTY GRAVELLY
CLAY:

SILTY SANDY
CLAY:

CLAYEY SAND AND
GRAVEL:

Light. brown, moist, slightly firm, slightly
cohesive, weathered limestone gravel,
trace sand, caliche in zones.

Light brown, moist, slightly soft to slight-
ly firm, slightly to moderately cohesive,
trace limestone gravel, no odor.

At 12 feet: No gravel, slight increase in
sand content.

At 16 feet: Moist to very moist, slightly
cohesive, trace limestone gravel.

At 19 feet: Some limestone gravel up to
2—inch diameter.

Light brown, moist, slightly loose, lime-
stone gravel up to 1—inch diameter, no od

Light brown to grey, moist, loose, coarse—
grained sand and gravel composed of lime-
stone and shell fragments up to 2—inch
diameter.

At 26 feet: Trace silt and clay.

Light brown to grey, moist, loose, coarse—
grained sand and gravel composed of lime-
stone and shell fragments up to 3—inch
diameter.

Greenih—buff with brown—orange in zones,
slightly moist to moist, firm to slight-
ly stiff, slightly cohesive, calcareous,
•no odor.

At 34 feet: Moist.
At 37 feet: Fissile in zones, iron concre—
tions, dendritic manganese oxide stains.

At 38 feet: Medium grey along bedding plan
fissile.

CLAYEY GRAVELLY
SAND:

SAND AID GRAVEL:

SHALEY CLAY:
(Goodland Lime-

stone)

s,
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FIGURE C-2 (continued)
LJTHOLOGIC LOG OF
MONITOR WELL P-2 (PALUXY FORMATION)

MP COORDINATES

GROUND (LEV.:
DRILLING METHOD:
BOREHOLE DEPTH:

DATE DRILLED

DRILLED 6Y:

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Medium grey, slightly soft, cohesive, some
pyrice nodules

Buff to light grey, loose, very fine— to
fine—grained quartz, well sorted, rounded
hard zones of pyrite nodules, some grey

clay.

At 100 feet: Light buff, slightly loose to
loose, fine— to medium—grained quartz,
clean, well packed.

From 105 to 110 feet: Predominantly

grained.

DEPTH GRAPHIC

81

SAND:

I.

C—2 16



SAND/CLAY: lnterbedded sand is buff to light grey,
slightly loose fine— to nedium—grained
quartz, weij. sórtec, rouneo, weii packed;
clay occurs in thin beds and is blue—greel
slightly soft, cohesive.

At 136.5 feet: Sand is very fine— to fine—
grained, with zones of moderately cementec
medium—grained sand, calcareous cement.

At 140 feet: Sand is light buff, clay is
medium grey.

At 150 feet: Sand is fine— to medium—grainl d.

At 155 feet: Clay layers are medium to dan
grey and less numerous

C—2 17

FIGURE C-2 (continued)

LITHOLOGIC LOG OF
MOflITOR IELL P—2 (PALUXY FORI1ATION)

p COORDINATES
GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

..'

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAETER

DESCRIPTi0P O MATERIALS

CLAY:

From 131 to 131.5 feet: Lignite, black, Ia;
grade, appears to be carbonized wood.

Blue—green, slightly soft, cohesive, stratifec



FIGURE C-2 (continued)

LJTHOLOGIC LOG OF
MONITOR WELL P-2 (PALUXY FORMATION)

tiIP COORDINATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

GRAPHIC
LOG

DATE DRILLED
DRILLED BY

BOREHOLE DIAMETER:

CLAY:

SANDY LIMESTONE:

SANDY CLAY/SHALE/
LIMESTONE:

Blue—green slightly soft. slightly cohes
silt and sand in zones, no odor.

Light buff, dense, massive, no visible
fossils, chert

At 178 feet: Very dense, slightly fossil-
iferous.

Interbedded; clay and shale are blue—green,
slightly soft to firm, non—cohesive to
slightly cohesive; limestone is light,
buff, dense, slightly fossiliferous, con
tains chert.

C— 218
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DESCRIPTION O MATERIALS



CLi IL.
DESCRIPTION OF MATERIALS

Asphalt and subgrade.
At 2 feet: Silty clay and shaley clay: siit
clay is dark reddish brown moist slight'
tirm, slightly cohesive; sialey clay is
reworked Goodland Limestone greenish buf,
to.blue—green, slightly stiff, cohesive,
moist1 caliche residue; slight asphalt od

At 6 feet: Sandy gravelly clay, dark reddi
brown, moist, slightly firm, slightly co-
hesive, sand and gravel composed of shell
and limestone tragments, no ooor.

At 8 feet: Some limestone gravel up to 2—in
diameter.

At 10 feet: Silty sandy clay, dark brown,
moist slightly soft non—cobesive gran-ular icn some rounêd gravel, piañt
parts, shells, organic odor.

At 12 feet: Light grey, slightly firm
s'ightly cohesive to cohesive, more Lhan
30% silt, roots, ashy appearance, no odor

Light buff to grey, dense, weathered very
tossilferous (oysters), matrix an inter
beds ot shale and clay weathe
layers ot shale and clay are sligitly moi

At 18 feet: Medium to dark grey, unweather
shale and clay is slightly firm to dense.

FIGURE C-3
'—ILITHOLOGIC LOG OF MONITOR WELL P—3 (PALUXY FORMATION)

MAP COORDINATES S. 6,750 ft.; R.
GROUND ELEV. 644.5 ft. msl

DRILLING METHOD:Auger to 18 ft.,

BOREHOLE DEPTH 221 ft.

GRAPpiIC
LOG

2,193 ft. DATE DRILLED 6—6—83 to 6—18—83

DRILLED BY Southwestern Laboratories,
rotary to 221 ft. Inc.

BOREHOLE DIAMETER'8 inches to 18 ft.;
121L4 inches to 46 ft.; 77/8 inches

5

I0

F LLL:

SHELL AGGLOZ'IER—

ATE:
(Walnut Foiatjon)(5

r.

h

h

:ed.
;t.

20

25

30

35

L

At 30 feet: Shale and clay beds are more
numerous.

Ar 36 feet: Some zones of loosely cemente
shells, trace of pyrite nodules.

C—2 19



FIGURE C-3 (continued)
LITHOLOGIC LOG OF
1ONITOR WELL P-3 (PALUXY FOR1ATJON)

MAP COORDINATES

GROUND ELEV.

ORtLLING METHOD
BOREHOLE DEPTH:

GRAPHIC
LOG

DATE DRILLED

DRILLED 8Y:

BOREHOLE DIAMETER:

SANDSTONE:
(Paluxy Formton)
SAND:

White to light buff slightly loose to s.
iv dense quartz anc1 siihci'sc cement
calcareois cement, crôsS—baaeQ, wejj

Light buff, loose to slightly loose, very
fine— to fine—grained quartz, well sorted,
rounded, small zones of moderately cemente
sand with calcareous cement, losing drilli
water into formation.

At 48 feet: Fine— to medium—grained.

At 67 feet: Some thin beds of clay.

At 77 feet: Some thin beds of sand and

sandy clay.

S

CLAY: Blue—green, slightly soft, cohesive.

C—220



FIGURE C-3 (continued)

LITHOLOGIC LOG OF
IIOMITOR VIELL P—3 (PALUXY FORflATIOr)

MAP COORDINATES DATE ORLLEO
GROUND ELEV. DRILLED y:
DRILLING METHOD
BOREhOLE DEDT—t: BOREHOLE DIAMETER

DEPTH-
G?oP4lc DESCRIPTION OF MATERIALS

80—"

1%:
SAND: Light grey to light buff, loose, fine— to

medium—grained quartz, well sorted, round d,
small zones of moderately cemented sand w
calcareous cement, some thin beds of blue

green clay.

9Q At 90 feet: Very few clay beds.

95 —

At 97 feet: No clay.

i00—

110— -

115

I20 _____ _______________

C—221



FIGURE C-3 (continued)
LITROLOGIC LOG OF
MONITOR WELL P-3 (PALUXY FORMATION)

MtP COORDINATES

GROUND EL(V.

DRILLING METHOD:

8OREHOLE DEPTH:

DATE DRILLED

DRILLED BY.

BOREHOLE DIAMETER:

GRAPH C
- LOG

DESCRIPTION OF MATERIALS

From 130 to 135 feet: Slightly finer

grained.

At 142 feet':

At 150 feet:

I.

Some thin beds of clay.

Clay beds are more numerous.

cLAY/SAND: Int:erbedded; clay is blue—green;
of low—grade black lignite.

thin zone

SANDSTONE/S}LAL.,'
CLAY:

Literbedded; sandstone is buff to blue-g:

slightly dense, very fine— to fine-grai'

C—222



FIGURE C-3 (continued)

LITHOLOGIC LOG OF
MONITOR WELL P—3 (PALUXY FORMATION)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

DATE DRILLED
DRILLED y:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

quartz, moderately cemented with calcareous
cement; some pyrite nodules; shale and clay
beds are thin, blue—green to buff, slightly
soft to slightly stiff, slightly cohesive,
fissile, sandy in zones, some dark grey cia

At 175 feet:

At 180 feet:
dominant.

C— 223

Some loose sand.

Shale and clay beds are pre—

GRAPI'4IC
LOG



FIGURE C-3 (continued)
LITHOLOGIC LOG OF
MONITOR WELL P—3 (PALUXY FORMATION)

MP COORDINATES

GROUND ELEV.:

ORiLLtNG METHOD:

BOREHOLE DEPTH.

GRAPHIC
LOG

At 215 feet: Some dark green shale.

SHALE:

LIMESTONE:
(Glen Rose For-
mation)

Dark green to dark grey, stiff, fissile.

White to light buff, dense, fossiliferous.

C— 224

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS



FIGURE C-4

LITHOLOGIC LOG OF MONITOR WELL P-4 (PALIJXY FORMATION)

Asphalt and subgrade.

Sandy clay, reddish brown, moist, slightly
firm, slightly cohesive, trace gravel, no
odor.

At 4 feet: Silty clayey sand, light red-
dish brown, slightly moist, slightly loos
very fine— to fine—grained quartz sand,
no odor.

Ar 6 feet: Decreasing clay content.

At 8 feet: Silty sand light reddish tan,
slightly moist, sligitly loose, fine— to
medium—grained quartz.

At 10 feet: Sand, tan, slightly moist, loo
well sorted, fine— to medium—grainedquar
trace silt and clay.

At 12 feet: Light tan, dry to slightly moi

At 14 feet: Slightly moist.

At 15.5 feet: Tan, moist, some creamcolor
clay which is soft and slightly cohesive.

At 16.5 feet: Some silt, moist to very
moist.

At 20 feet: Wet
At 22 feet: Gravelly clayey sand light

tan to light brown, wet, slightly loose,
sand is fine— to medium—grained quartz,
gravel contains subangular to subrounded
Iragments of limestone, shells and chert.

At 24 feet: Clay, sand, and gravel; light
to medium brown and grey, wet loose,
greenish—buff clay ot the Gooslan4 Lime-
stone occurs in zones but is not in place

Medium to dark grey, dry to slightly moist,
dense, brittle, very fossiliferous (oys-
ters), matrix and interbeds of calcareous
shale and clay.

At 28 feet: Very dense.

MAP COORDINATES S. 2,806 ft.; R. 2,713 ft.
GROUND ELEV.: 648.3 ft msl

DRILLING METHOD Auger to 28 ft. ,2gtry to

BOREHOLE DEPTH' 228 feet

DATE DRILLED 6—7—83 to 6—15—83

DRILLED BY
Southwestern Laboratories, Inc.

BOREHOLE DIAMETER
18 inches to 28 ft.

12¼ inches to 57 ft.; 7—7/8 inches to
DEPTH GRAPHIC

LOG
228 ft.

DESCRIPTION OF MATERIALS

FILL:

FILL:

SHELL AGGLOMER-
ATE:

(Warujt Formation)

t.

o

5—

10 —

15 —

20 —

25 —

30 —

35 —

40 —s

i,. i-.j 1-
— I
I—I — I.-I—
1_... I —1
-I— I—
-I—I — I—

1—I—'.
— I — I—I
I—I —I—
—I —1—]
I—I—I—
—1— I—]
I — I — I—
— I — I —
I—I —I—
— — I —
•1 — I— I—
* I — I—
1— I — I—
- I-i -
I—i •—1—

— — I
I—I —I—

At 38 to 44 feet: Increasing shell content

C— 225



FIGURE C- (continued)
LITHOLOGIC LOG OF MONITOR
WELL P-4 (PALUXY FORMATION) •I ._%. r-.

MAP COORDINATES

GROUNI ELEV.:

ORILLNG METHOD

BORE'iOLE DEPTH:

DATE DRILLED

DRILLED BY:

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

SILTY SHALE:

SANDSTONE:

(Paluxy Formation)

CLAY:

SAND;

Medium to dark grey, slightly firm, very
slightly cohesive, calcareous.

From 55 to 57 feet: Increasing content of
very Qine— to fine—grained quartz sand
with depth.Meoium greyish—buff, slightly loose, well
sorted subrounded, very fine— to fine—
graine quartz, partially cemented with
calcareous cement, trace silt and clay.

At 61 feet: Some loose sand; some thin
beds of medium grey to buff clay, slight-

ly soft, slightly cohesive.

Medium grey to buff, slightly soft, slight-
ly cohesive, some thin beds of sand, no
odor.

At 65 feet: Some thin beds of shale, med-
ium rev with brown alone bedding plane
siigritiy ririn, si.i.ght.Ly conesive, rissii

Creyish buff, loose, very fine— to fine—
grained quartz well sorted, subrounded
to rounded, weft packed, some moderately
to well cemented zones, some thin beds of
greyish buft to dark brown sort c1ay and
slightly stift to stitt brown sandy sht1e
losing drilling water to the formation.

At 70 feet: No clay or shale.
From 7ô.5 to 71.5 feet: Lignite, lowgrade
dense, appears to be carbonized wood,
turned drilling water black temporarily.
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J)UE c_i: (continued)
LITHOLOGIC LOG OF MONITOR
WELL P-4 (PALUXY FORMATION) g# L L

MAP COORDITES
GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH

CLAY:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 80 feet: Some thin beds of clay and
shale.

Light blue—green, slightly soft, cohesive,
shaley in zones, some thin beds of dark
brown clay.

At 90 feet: Some thin beds of cemented
sandstone and shale, pyrite nodules.

CLAY! SANDSTONE: Interbedded; clay is light blue—green,
slightly soft to slightly frm cohesive,
shaley in zones; sandstone is light buff,
slightly dense well sorted, very fine—
to fine_graifleI quartz, moderately ce-
mented, crossbedded, some pyrite nodules.

At 100 feet: Predominantly clay.

At 105 feet: Grading sandier.

Medium grey to light buff, loose to slighti:
dense, fine— to medium—grained quartz,
well sorted, rounded, uncemenced to par—
tialley cemented with calcareous cement,
few thin beds of blue—green clay.

At 110 feet: Sand is predominantly loose
and well packed, no clay.
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FIGURE C-4 (continued)

LITHOLOGIC LOG OF MONITOR
WELL P.4 (PALUXY FORMATION)

•''' "•

MAP COORDINATES DtTE DRILLED
GROUND ELEV.: DRILLED 8Y
DRILLING METHOD:

BOREHOLE DEPTH. BOREHOLE DIAMETER:

DEPTH GRAPHIC
LOG DESCRIPTION OF •ATERIALS

I20 . .

125 —

130 — •...•• .

135 —

140 —

145 —

150—

155 —

I601

From 145 to 155 feet: 5% coarse to very
coarse quartz sand, thin zones of Ce-
mented sand, trace of pink sand.
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FIGURE C—4 (continued)

LITHOLOGIC LOG OF MONITOR
WELL P-4 (PALUXY FORMATION)

MAP COORDINATES.

GROUND ELEV.

DRILLING METHOD'

BOREHOLE DEPTH:

DATE DRILLED:
DRILLED BY

BOREHOLE DIAMETER:

DESCRIPTION or MATERIALS

Blue—green, slightly soft, cohesive, some
shaley zones, some thin beds of sand.

Medium grey to light buff, loose, very fii
to fine—grained quartz, moderately Ce-
mented in zones, well sorted, few thin
beds of blue—green clay.

At 175 feet:

At 180 feet:

Fewer beds of clay.

Fine— to tnedium—grainedquar

At 190 feet:
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No clay.

GRAPHIC
LOG

CLAY.:

SAND:



FIGURE C..4 (continued)

LITHOLOGIC LOG OF MONITOR
WELL P-4 (PALUXY FORMATION)

210 —

220 —

230—

SHALE/CLAY:

MAP COORDINATES DATE DRILLED:
GROUND ELEV. DRILLED 6Y:
DRILLING METHOD:
BOREHOLE DEPTH: BOREHOLE DIAMETER:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

200-'

205 —

215 —

From 202 to 202.5 feet: Lignite, low
grade, appears to be carbonized wood.

At 205 feet: Some thin beds of blue—green
clay.

At 215 feet: More beds of blue—green clay.

Interbedded; blue—green, firm, cohesive, no
odor.

Buff to white, slightly dense.

225 —

LIMES TONE:
(Glenrose Forma-

tion)
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FIGURE C-
LITIIOLOGIC LOG OF MONITOR WELL P—5 UPPER (PALUXY FORMATION)

MAP COORDINATES DATE DRILLED 5—1—81i to 6—3—86

GROUND ELEVi DRILLED BY Southwestern LaboratOries,tnc.
DRILLING METHOD: Auger to 61.5 ft., Mud ro— BOREHOLE DIAMETER 28" to 36 ft.; 18" to
BOREHOLE DEPTH: ft. tary to 101 ft. 61.5 ft.; 12 3/4" to 101 ft.

DEPTH GRA
LO
P•
G DESCRIPTION OF MATERIALS

FILL: Sandy clay, dark red to brown, moist, fine—to medium—

grained, slightly cohesive.

5—

SILTY SAND: Light orange, brown, moist, very fine—to fine—grained,
-;,_7.y ;.'..-.

loose.
:v?''7?"

10— ,., ,,-y.,.,,

SANDY CLAYEY Light tan, moist, fine—to medium—grained sand.
S ILT:

CLAYEY SILT: Light tan, moist, some very fine sand, dense.
7/,,7/,,

15—a
•,.,,.,, SILTY SAND: Light can, moist, very fine—to fine—grained, loose,
-1.f• y.•/ contains some light grey clay.

SILTY CLAY: Light tan, moist, trace sand, slightly cohesive, very
firm.

20
'/

SILTY SAND: Light brown, very moist to wet, very fine—to fine—'xzy,zv.
grained, trace of clay, loose.

25— At 25—57 feet: Medium to coarse grained.,_)y..< ,.,.

f Y.y7..ç.

j
30 —

/ SILTY CLAY: Light tan, wet, trace of fine—to coarse—grained sand,
(Walnut For— firm.,,

_______ mation)
-j SHELL AGGLOM— Medium to dark grey,.. slightly dense to dense fossili—

I I — ER.ATE: ferous (oysters) matrix and interbeds of
— ! ! j!. calcareous shale and clay.

- I -1
-I —1—
I — I—I
— I —

1-1-1
6o—. 7!j __________________________________ —T—T— ______________________________________

REM4R.S
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FIGURE C-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-S UPPER
(PALUXY FORMATION)

-
.-. .-.

-"A,

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

8OREHOLE DEPTH:

DATE DRILLED:

DRILLED BY

BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

At 46 feet: Very slightly sandy.

At 49.5 feet: Medium to dark grey, shaley, more clay.

At 52.5 feet: Less shaley, hard, more fossiliferous.

At 57 feet: Very slightly sandy.

At 61.5 feet: Medium to light grey, very hard, sandy.

lAY:
(Paluxy Formation)

'/CLAY:

67—69 feet:
69—71 feet:
71—73 feet:

Predominately sand.
Predominately clay.
Sand poorly to well cemented.

AND!
SANDSTONE:

Buff to grey, very fine—to fine grained, loose to very
well cemented (predominately hard, well cemented to
':ery 'eli cemented).

At 79 (eec: Trace pyrite, lignite.

C—232

Dark grey, carbonaceous, soft, poorly cohesive.

Interbedded: grey to light grey sand is very fine— to
fine, loose to poorly cemented, carbonaceous in
places. Cav is moderately firm, moderately
cohesive.



EIUURF.. C-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P5 UPPER
(PALUXY FORMATION)

MAP COOROINATES

GROUND ELEv.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY

BOREHOLE DIAMETER

j

DESCRIPTION OF MATERIALS

Grey, very fine—to fine—grained, loose to poorly
cemented, carbonaceous, trace pyrite, some thin clay
interbeds.

85—89 feet: No clay interbeds.
89—93 feet: Some dark grey to brown carbonaceous

clay interbeds

Blue—grey, carbonaceous, poorly cohesive, soft.
95—99 feet: Sandy.

DEPTH 101 feet.

— c—233
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TABLE E-1

LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 6.0 SILTY SAND - SM Reddish brown (10 R 5/4), sand is
SANDY SILT fine- to very coarse-grained, sub-

angular, silt is non-cohesive, non-

plastic.

6.0 - 24.0 SAND SILT SM Grayish orange (10 YR 7/4),
interbedded with pale orange (10 YR
8/2), silt is slightly cohesive,
non-plastic, sand is approximately
30 percent, fine- to very fine-
grained, well rounded.

24.0 - 32.0 SILTY GRAVELLY SP Varicolored, fine- to medium-
SAND grained, slightly cohesive.

32.0 - 60.5 FOSSILIFEROUS -- Gray (N 4 to N 7), fossils, consist
LIMESTONE of oyster shell shards.

60.5 - 66.0 CLAY WITH -- Limestone is same as above, clay is
LIMESTONE sandy, approximately 10 percent,
INTERBEDS fine- to medium-grained, subrounded,

greenish gray (5 GY 4/1), slightly
cohesive, slightly plastic.

66.0 - 68.0 SANDY CLAY - CL Gray (N 3), very fine-grained, loose
CLAYEY SAND interbeds of sandy clay and clay,

clay is gray (N 4), slightly
cohesive, moderately plastic.

68.0 - 74.0 SANDY CLAY SC Gray (N 8), moderately cohesive,
moderately plastic, sand decreases
with depth.

74.0 - 76.5 SANDSTONE -- Light gray, very well cemented,
medium- to fine-grained, well
rounded.

76.5 - 81.0 SANDY CLAY Sc Gray (N 8), moderately cohesive,
moderately plastic, some pyrite and
lignite.

*Unjfied Soil Classification System **Drilled by mud rotary
ASTM D-2487 HARGIS±ASSOCIATES, INC.
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TABLE E-l (continued)
LITHOLOGIC LOG OF MONITOR WELL P-5UN

DEPTH INTERVAL
(FEET BELOW
LAND SIJRFACEI

GROUP
SYMR0I*

TOTAL DEPTH OF BOREHOLE: 98 Feet

*Unified Soil Classification System
ASTM D-2487

**Drjlled by mud rotary
HARGIS ASSOCIATES, INC.

--- DESCRIPTION OF MATERIAL

81.0 - 96.0 SAND SP Gray (N 7), fine- to medium-grained,
subrounded, moderately cemented.

.

At 81.0 to 84.0 feet, abundant

pyrite and lignite.

96.0 - 98.0 SILTY CLAY CL Blue gray (5 B 7/1), slightly
cohesive, slightly plastic.
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HGURE C-6

LJTHOLOGIC LOG OF MONITOR WELL P-S MIDDLE (PALUXY FORMATION)

MAP COORDINATES: S. 3,016 ft.; R. 2,302 ft. DtJE DRILLED: 5—1-.84 to 6—5—84

GROUND ELEV. 653.4 ft. msl DRILLED BY Sotthwestern LaboratorieS,Iuc

DRILLING MErHoo:Auger to 61.5 ft.; Mud rotary8OREriOLE DIAMETER: 36" to 35 ft.; 28" to

BOREHOLE DEPTH: 162 ft. tO 162 ft. 46 ft.; 26" to 61.5 ft.; 18 3/4" to

107.5 ft.; 12 3/4" to 162 ft.

DEPTH GRAPH
LOG

IC DESCRIPTION OF MATERIALS

o ILL: Silty sandy clay, dark red to brown, moist, fine—to
medium—grained sand, slightly cohesive, slightly
firm, trace limestone gravel.

Clayey sand, dark red to brown, moist, fine—to medium—
grained, moderately loose, some silt, no gravel.

ILTY SAND: Light brown, moist, very fine to fine grained, trace
clay, loose, some cemented standstone blebs.

;.;.,,.ç,,,._'././ ;.,

,AND: Light tan, moist, very fine—to fine—grained, loose,
trace silt.

Light tan, moist, some very fine—to fine—grained sand,
trace clay.

SILT! Light tan to light brown, moist, very fine—grained.
SILTY SAND:

15 — :.:.:z:
:: SAND: Light brown, moist to very moist, very fine— to fine—

grained, slightly cemented in zones

LAYEY SILT: Light tan, moist, some very fine—grained sand, firm., /
20 SANDY CLAYEY Light tan, moist to very moist, very fine—grained sand

SILT: firm./1

///,
25 — At 25 feet: Very moist to wet.

/
• ;ILTY SAND Light brown, wet, medium—to coarse—grained sand, some

AND GRAVEL: fine limestone and chert gravel (subangular to sub—
rounded), loose.

i
SHELL AGCLOM- Weathered, light brorn to grey, dense, fossiliferous

1— i —i ERATE: (oysters), matrix and interbeds of calcareous shale
—i -— (Walnut Forma

and clay..
tion)

1— i — At 33 feet: Fresh, medium to dark grey, very dense.

I-I —I
—I —1—
1-1-1

— I
I— I—I
—J — —

F—i-I-
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F i'URE C-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE
(PALUXY FORMATiON)

4'.,) d JI

MAP COORDINATES:

GROUND ELEV.:

DR11.LING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE OIAMETER

DESCRIPTION OF MATERIALS

Interbedded; grey; sand fine—to medium—graifled, poorly
cemented, w/some lignite and pyrite. Clay dark grey
to grey, slightly sandy to sandy, slightly cohesive,

w/some lignite and pyrite.

75—77 feet: very.fine-.to medium—grained, soft to hard,
poorly cemented to tell cemented, carbonaceous, some
lignite , some pyrite.

Incerbedded; sand very fine—to medium—grained, o.,se cc

poorly cemented, carbonaceous, u/some lignite and
pyrice. Clay sandy, carbonaceous, u/some lignite anc
Dvr ire.

43—46 feet: Very slightly sandy, less fossiliferous.

At 55.5 feet: Oysters and pectins.

57.5—62 feet: Very slightly sandy to sandy, less
fossiliferous.

SAND/CLAY:

(Paluxy Form-

ation)

SANDSTONE: Light grey to white, very fine to fine grained, hard
to very hard, well emented, some pyrite in zones.

ND/ CLA'i
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:: L-o contnued)
LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE
(PALUXY FORMATION)

DATE DRILLED:

DRILLED BY:
BORE4OLE DIAMETER:

—i i-,, '.

CLAY:

DESCRIPTION OF MATERIALS

?Iediusu grey to brown, very sandy w/very fine—to fine—
grained sand, carbonaceous w/some lignite, trace
pyrite. Some thin sand interbeds.

Medium grey, very fine—co fine—grained, loose to poor-
ly cemented, carbonaceous, some lignite, some
pyrite. Some thin clay interbeds.

Medium grey, fine—to medium—grained, poorly to well
cemented, soft to hard. Some clay interbeds; medium
grey to light blue, firm, slightly cohesive.

Grey, slightly sandy, carbonaceous, slightly cohesive,
firm.

Below 99 feet: Light blue, firm, cohesive, no sand.

Blue, grey to brown, firm, cohesive, carbonaceous in
zones, some c].ayey sand interbeds.

Interbedded (predominately sandy clay); clay grey,
firm, slightly cohesive, carbonaceous. Sand grey,

silty, very fine—to fine—grained.

Grey, very fine to fine grained, loose to poorly
cemented, some thin sandy carbonaceous clay inter—
beds.

Below 119 feet: Loose, very little clay.

C—238

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

SANDSTONE:



COflt)nued)
LITHOLOGIC LCG OF MONITOR WELL P-5 MIDDLE
(PALUXY FORMT1ON)

4AP COORDIATES

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRiLLED:

DRILLED B''
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

Grey, sandy, firm, slightly cohesive.

Buff to grey, very fine—to medium—grained, loose to
moderately cemented, soft to moderately hard, some
thin clay interbeds (white to grey clay, sandy, soft
poorly cohesive).

Interbedded: standscone very fine—to medium—grairied,
loose to moderately cemented, soft to modeately
hard. Clay grey, loose, soft, slightly sanay.

Buff to grey, very fine to medium grained, very loose,
trace of lignite in places.

Buff to grey, very fine—to fine—grained, loose to well
cemented.

Grey, fine—to medium—grained, loose soft, trace of

lignite.
At 155 feet: Thin hard sandstone.

Below 123 feet: Fine— to medium—grained.

CLAY:

SAND/SAND-
STONE:

SANDSTONE!
CLAY:

SAND:

SAND/CLAY:

SAND? CLAY:

SAND! SANDY
CLAY:

CLAY: Blue—green, firm, cohesive, not sandy.
162 feet.

Interbedded: sand buff to grey1 very fine—to medium—
grained1 very loose, trace lignite, trace pyrite.
Clay buIf to grey, loose, soft, no sand.

Grey, loose, soft, slightly cohesive, carbonaceous.
Some sand incerbeds.

SAND:

SANDSTONE:

Grey, very fine—to fine—grained, loose to moderately

cemented, some sandy clay incerbeds.
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FIGURE C-7

LITHOLOGIC LOG OF MONITOR WELL P-6 UPPER (PALUXY FORMATION)

MAP COORDINATES: S. 2,417 ft.; R. 2,274 ft.
GROUND ELEV.: 654.8 ft. msl

DRILLING MTHQQ: Auger to 61 ft.; Mud rotary
to 100 ft.BOREHOLE DEPTH: 100 ft.

DATE DRILLED: 5—1—84 to 5—20—84

DRILLED e'r Southwestern Laboratories,Inc,

BOREHOLE DIAMETER: 28" to 36 ft.; 18" to
61 ft.; 12 3/4" to 100 ft.

SANDY GRAVEL:

CLAY:

(Coodlanci
Limestone)

SHALEY CLAY:
(Walnut For-
mation)

SHELL AGGLO-
MERATE:

Asphalt, concrete and sub—grade.
Sandy clay, light brown, moist,
cohesive, trace of gravel.

Medium brown, moist, fine—grained, some silt, loose,
some light grey clay blebs.

Light brown to grey, moist, loose, predominately
limestone.

Medium brown, moist, very uine—grained, trace of fine
gravel.

Light brown, moist, some fine sand and fine gravel,
firm.

Light brown to grey, moist, some very fine sand, some

fine gravel, firm, slightly cohesive.

Light brown, wet, very fine—to rnedium—grained, trace
of clay, some fine gravel. Fuel odor.

Buff to grey, fine to medium gravel, some coarse
sand, no clay or silt. Strong fuel odor, oily sheen

Green—brown to orange, moist, slightly cohesive, very
stiff. Weathered, with prominent limonite stains.

Blue—grey to dark rey, stiff, cohesive, with some
liinonite stains.

Medium to dark grey, dense, fossiliferous (oysters),
matrix of limestone, calcareous shale, and clay.

. DESCRIPTION OF MATERiALS

0—1 feet:
1—4 feet:

slightly

FILL:

SAND:

SILTY SANDY
GRAVEL:

SILTY CLAYEY
SAND:

CLAYEY SILT:

SILTY CLAY:

SILTY SAND:

At 38.5 feet: very fossiliferous.
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FIGURE C-? (continued)
LITHOLOGIC LOG OF MONITOR WELL P-6 UPPER
(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

46—5 feet: Slightly sandy, less fossiliferous.

LIMESTONE:

SHALE?
LIMESTONE:

SANDSTONE:
(aucy Farina—
SHALEY CLAY,

SANDSTONE:

Light grey, dense, slightly sandy, crystalline, hard,
tight, no clay.

Dark grey, moderately dense, fossiliferous, some
sandy interbeds.

Medium grey, very fine—to fine—grained, poorly to
moderately cemented.

Interbedded; clay medium to dark grey, moderately
cohesive. Sandstone buff1 very fine—to fine—

grained, poorly to moderately cemented.

Below 71 feet: Some loose sand.

I.

At 78.5 feet: Very hard, pyrite cement.
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FIGURE C-? (continued)
LITHOLOGIC L0 OF MONITOR WELL P-6 UPPER
(PALUXY FORMATION)

SHALE? CLAY!
SANDSTONE:

SHALEY CLAY:

TOTAL DEPTH 100 feet.

Buff to brown, very fine— to fine—grained, loose to
poorly cemented, some shaley clay interbeds, some
pyrite.

83—91 feet: Fewer shaley clay interbeds.

Interbedded; clay dark grey, moderately cohesive,
trace pyrite. Sandstone grey, very fine— to fine—
grained, moderately to well cemented.

Dark grey, fissile, soft to very firm, cohesive,
trace pyrice, lignite, some blue—green clay.

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY'
DRILLING METHOD' BOREHOLE DIAMETER'

BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

SAND:
80 —1

85—

90 —

95 —

100 —
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£LGURE C-8

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE (PALUXY FORMATION)

._ •:.• I

MAP COORDINATES: S. 2,348 ft.; P. 2,274 ft. DATE DRILLED: 5—2—84 to 5—22—84

GROUND ELEV.: 654.4 ft. ms DRILLED BY Southwestern Laboratories,Inc.
DRILLING METHODAuger to 60.5 ft., Mud rotary BOREHOLE DIAMETERJ6" to 33.5 ft.; 24'

BOREHOLE DEPTH: 169 ft. to 169 ft. to 60.5 ft.; 18 3/4' to 110 ft.;
12 3/4' to 169 Ft.

/ ?/I'

y_7'
.�.'C/

-•1i

- I *i—I-I
'—I—I —
_I- I-I
—1—•] —i--I-I

DEPTH GRAPHIC
LOG DESCRIPTION OF MATERIALS

TILL:

LAYEY SILTY
SAND:

;RAvELLY SAND:

ILTY SAND:

;ILTY SAND
AND GRAVEL:

ANDY CLAY:

LAYEY SAND
GRAVEL:

SANDY SILT!
SILTY SAND:

1AYEY GRAVEL:

SANDY CLAY:

;HALEy CLAY:
(Good land

Limestone)

;LAYEY SHALE:
(Walnut For—
macion)

;HELL AGGLO—
MERATE:

0—I

5—

10—

20—

25

30—

35—

60

Sandy clay, orange—brown, moist, fine—to coarse—grajne
sand, slightly cohesive, slightly firm.

Medium brown, moist, fine—grained, loose, trace
weathered limestone gravel..

Medium brown, moist, fine—to coarse—grained, loose,
with fine limestone gravel.

Medium brown, moist, very fine—to fine—grained, loose,
no clay.

Medium brown, moist to very moist, medium— to coarse—
grained sand, fine limestone gravel, loose.

Yellow brown, moist, fine—to coarse—grained quartz and
liroesone sand, some fine limestone gravel, slightly
cohesive, firm.

Medium brown, moist, coarse sand and fine gravel,
quartz and limestone.

Medium brown, moist, very fine—to fine—grained, some
clay, fuel odor.

Medium brown, very moist, silty, cohesive clay matrix,
fine to medium limestone gravel, strong fuel odor.

Grey to medium brown, wet, fine to coarse sand, slight
ly cohesive, moderately firm, strong fuel odor.

Greenish—orange, wet, cohesive, stiff, weathered, very
strong fuel odor.

Dark grey, dense, fissile, calcareous.

Medium to dark grey, very dense, fossiliferous
(oysters), matrix of limestone and calcareous shale.

At 35.5 feet: grey to black.
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QflflLC
LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

.

MAP COORDINATES

GROUND ELEV.:

DRILLING METhOD:

8OREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Light grey to grey, slightly sandy to sandy, less
fossiliferous than above, hard, shaley to

crystalline.

SILTY CLAYEY
SHALE:

CILTY CLAYEY
SHALE/SAND-
STONE:

(Pajuxy Forma-
tion)

CLAYEY SILT/
SANDSTONE:

SANDSTONE:

Medium grey, slightly sandy, fissile, slightly
cohesive.

Interbedded: shale medium grey, slightly sandy, f is—
sue, slightly cohesive. Sandstone buff, very fine—

to fine—grained, soft, poorly cemented.

Light grey, very uine—grained, poorly cemented, some
thin clay interbeds, some pyrite.

Below 79 feet: Fine— to medium—grined, well-
— cemented, hard.
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40.5—42 feet: Very slightly sandy.

-a

LIMESTONE:

Interbedded; light grey, slightly sandy, slightly
cohesive, firm. Sandstone buff, very fine—to fine—
grained, soft pobrly cemented.

SILTY CLAY: Light grey.
some hard

At 75 feet:

slightly cohesive, less firm than above,

sandy pyrite.

Hard sandy pyrite.



FIGURE C-8 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-5 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER

DESCRIPTION OF MATERIALS

tnterbedded; sandstone buff to white,

grained, well cemented, hard. Clay
fissile, much pyrite, some lignite.

fine—to medium—

grey to green,

Interbedded; sandstone buff to white, fine—to medium—
grained, well cemented, hard. Clay grey, carbona-
ceous, sligbtly s?ndy some pyrite, some lignite.

Blue—green, iirtn, slightly cohesive, trace pyrite,
trace lignite.

103—105 feet: Slightly silty.

SILTY CLAY!
CLAYEY SILT:

ANDSTONE/
CLAY:

Blue—green, moderately firm, not cohesive, contains
some brown carbonaceous clay.

Interbedded; sandstone buff, fine—to medium—grained,
some silt goory to moderately cemented. Clay blue
green to 6urf, tirin, cohesive, trace pyrite.

SAND: Buff to light grey, very fine to fine, loose to

poorly cemented, trace of lignite.

At 115 feet: Some brown carbonaceous clay.

C—245

GROUND ELEV.:

DRILLING METHOD:

BORE1OLE DEPTH:

SHALEY CLAY/
SANDSTONE:

;ANDsT0NE /
CLAY:

lAY:

Below 97 feet:
Below 99 feet:

No lignite.
No pyrite.



FIGURE C-S (continued)

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

thin clay interbeds.

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER

BOREHOLE DEPTH:

DEPTH GR'IC DESCRIPTION OF MATERIALS

125—

130—

135—

140 —

145—

ISO—

155 —

160

At 123.5 feet: very well cemented, hard.

At 125 feet:

Below 145 feet: increased lignite content,
increased thin clay interbeds.

C— 246



r FIGURE C-8 (continued)

LITHOLOGIC LOG OF MONITOR WELL P-6 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD

BOREHOLE DEPTH;

D4TE DRILLED:

DR'LLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

Interbedded; sand buff to light rey, very fine—to
fine—grained, loose, some lignite. Clay light
grey to blue green, firm, cohesive.

Blue—green, sandy, brittle, stiff, soft.

C—2 47

6.

ICLAY:

CLAYEY SHALE:

TOTAL DEPTH 169 feet.
171



FIGURE C-9

LITHOLOIC LOG OF MONITOR WELL P-7 UPPER (PALUXY FORMATION)

q— •, -.-

MAP COORDINATES S. 2,328 ft.: R. 2.867 ft.
GROUND ELEV.' 656.2 ft. nI
DRILLING METHODP1uger to 58.5 ft.; Rid Rotary to
BOREHOLE DEPTH' 111 ft. 111 ft.

DATE DRILLED' 5-2-84 to 1-6-85
DRILLED BY Soutestern Labortorips. Inc.

BOREHOLE DIAMETER 28 to 36.5 ft.: 18 to
58.5 ft.; 12-3/4 to 111 ft.

SANDY SILTY
CLAY:

SILTY CLAYEY
SAND:

SILTY SAND:

CLAYEY SAND:

SILTY SAND

SAND:

SANDY SILTY:

SILTY CLAYEY
SAND:

SILTY SAND:

SANDY CLAY:

SHALEY CLAY:
(Walnut Formation)

SHELL AGGLOMERATE:

DESCRIPTION OF MATERIALS

0-1 feet: Asphalt and sth-grade.
1-5 feet: Sandy gravelly clay, riediwi to dark bri, very
ITOist, rrediun to coarse sand and fine gravel, firm,

slightly cc*eSive, sulfurous odor.

Red-brci, imist, fine-grained sand, trace fine lirrestctie

gravel, very firm, slightly cohesive.

Red-oran, iroist, fine-grained sand, trace fine lirrestcrle
gravel, firm to very firm slightly cckesive.

Red-oran, rroist, very fine to fine-grained, trace lure-
stone gravel.
Tan to ora'ie, rroist, very fine-to fine-grained, sam clay
1 oose.

Brcxn to orange, rioist, fine-to rredium-grained, sam silt,

sore fine 1 inestone gravel, kose.
Tan to brcw, rroist, fine-to rTediLm-grained, trace clay,

trace fine linestone gravel.
Light brci, rroist, very fine-to fine-grained, sore silt,

trace clay, loose.

Buff to grey, noist, very fine to fine sand, sore clay,

firm not cohesive.

Light tan, very noist to bet, very fine-to fine-grained,
saTe iite clay bls, volatile organic odor.

Yellc-tan t, very fine-to fine-grained, sate clay,
loose.

YellcM to white t, nediuii to coarse sand, sate fine

linestone graveL
Dark grey, stiff, cohesive calcareous.

t'ediui to dark grey, dense, fossiliferous (oysters)

matrix lirrestone, calcareous shale and clay.

C—248

FILL:

SANDY CLAY:

REMARKS



FIGURE C-9 (continued) —
LITHOLOGIC LOG OF MONITOR WELL P-7 UPPER

MAP COORDINATES

GROUWD ELEV.:

DRILLING METHOD

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED 9Y:
BOREHOLE DIAMETER:

Below 40.5 feet:
C 1 ay.

Below 47.5 feet:

less fossiliferous, less

increased clay content.

REMARKS:

(Paluxy Formation)

At 53 feet: very fossiliferous.

Below 57 feet: slightly sandy, some hard

tight crystalline limestone.

Light grey, very fine-grained to fine-
grained; some clayc some lignite, poorly
cemented.

C—249
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HGURE C-in

LITHOLOGIC LOG OF M0idTOR WELL P-7 MIDDLE (PALUXY FORMATION)

MAP COORDINATES S. 2.368 I'.: R. 2.8i9 ft. DATE DRILLED 1-7-85 to 2-13-85

GROUND ELEV.: 655.3 ft. fl'S I DRILLED BY: Southwestern Laboratories, Inc.
DRILLING METHOD: Aur to 57 ft.; Mid Rotary to BOREHOLE DIAMETER: 36' to 39 ft.: 2" to

BOREHOLE DEPTH: 165 ft. 165 ft. 57 ft.; 18-3/4" to 111 ft.: 12-3/4" to 165 ft.

FILL:

DESCRIPTION OF MATERIALS

Asphalt and sub-grade.

Brown to red-brown, some sand, some caliche
in nodules and stringers.

SANDY CLAY:

CLAYE? SAND

SHALEY CLAY:

(Walnut Formation)

SHELL AGGLOMERATE:

Light brown, moist, very fine grained.

Brown, moist, very fine grained, some silt.
some weathered sandstone pebbles.

Dark qrey, stiff, calcareous, fossiliferous
(oysters).

Grey. dense, fossiliferous (oysters), with
interlayers of calcereous shale and c1;.

C—251

SILTY CLAY:

RE MAR S



"I
 

B
 

U
, 

—
4 

.4
 

04
 

O
 

U
' 

C
 

(I
i 

0 
U

' 
C

) 
U

i 

I 
I 

I 
I 

U
i 0 

U
' 

0 

__
__

__
_ 

C
) 

t.)
 

U
' 

0 -o
 

-4
 

U
' 

0,
 

U
' 

-4
 

C
 

m
 

o 
C

) 
ci

. 
rt

 

c.
 -

'. 

0,
 

oJ
 0 

0 
(D

 

rt
 

(b
C

b U
, 0 

(0
 (

b ci
. 

(D
V

' 
• 

0 

o rn
4-

 i: r 
C

) 
pi

 c 
r'i

 
m

 
-1

 
4,

' 
IC

 
U

) 

tD
 
00

 

1m
cj

 
o0

J,
 

I-
 

- 
r'i

cD
 

0T
<

rT
l 

- 
0 

B
 ri -4
 

m
 

- 4
- 

4-
-.

 0)
 

C
 

C
 

>
<

 o
 

-<
4-

 4
- 

'0
 

-'1
0)

4-
 

C
.—

' C
 

4-
 

—
40

 
o 

c-
' 

00
 

-n
 

C
 C

 
—

(4
4 

—
4 

:4
_ 

0—
 

('1
 

4-
 

4-
 

—
4 C
 

C
 

I-
 

'1
1 

3.
: 

0 (I
, 

U
, 

C
) 

-o
 

—
I 0 2 0 '1
 

B
 

-1
 

m
 

B
 

C
. 

U
, 

rt
 

U
' 

04
 

-1
 

(4
4 

(T
I -4
 

0 0 0 (4
4 -4
 

(T
I 1 0 -I
i 

U
, 

U
, 

T
I, 0 ci
- 

II,
 0 0 (T
I 



N
.)

 
U

, 

-n
 

—
 c

 rn
 

C
C

 
>

<
 

1 
( 

-<
 C

 
—

 C
) 

C
))

-)
 

b 
C

 C
) 

—
4 

C
-.

, 
0 

—
 

C
 Q

 
2:

 
fl IC

 
C

 a
' 

2:
 

-1
 

Q
 

rn
 

0,
 

ci
 

rn
 

2,
 

C
:. r 



FIGURE C-) (continued)
LITROLOGIC LOG OF MONITOR WELL P-7 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES DATE DRILLED:

GROUND ELEV.: DRILLED B'(

DRILLING METHOD BOREHOLE DIAMETER

BOREHOLE DEPTH:

-
.s..) (i

DEPTH
GRAPH I

LOG
C DESCRIPTION OF MATERIALS

120 1::::.::::::::: At 122 feet: some lignite

125 — SILTY CLAY: Grey, soft, poorly consolidated, some sand.

a,//
130 —

SAND: Grey, very fine to fine, some clay. Loose
to poorly cemented.

35 —

140 —

145 — 146 to 150 feet some lignite

150 —

155 —

At 158 feet trace of blue-green clay

160

REMARKS:

C— 254
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iGU1E C-lU (Continued)
LITHOLOGIC LOG OF MONITOR WELL P-7 MiDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY
DRILLING METHOD: BOREHOLE DIAMETER

6OREHQLE DEPTH

DEPTH DESCRIPTION OF MATERIALS

165 —

CLAY STONE!
SHALEY CLAY:

TOTAL DEPTH 165 FEET

Blue-green, firm, some sandstone interbeds.

REMARKS:

C—255



FIGURE c_il

C—256

LJTHOLOGIC LOG OF MONITOR WELL P-B UPPER (PALLJXY FORMATION)

MAP COORDINATES: S. 1,150 ft.; R. 597 ft.
GROUND ELEV.: 644.5 ft. rr1

DRILLING METHOD:k,ger to 58 ft.; Mid Rotary to
BOREHOLE DEPTH: 92 ft. 92 ft.

DATE DRILLED: 1-8-85 to 1-19-85
DRILLED BY: Soutstern Laboratories, Inc.
BOREHOLE DIMETER:24" to 38 ft.; 18" to

58 ft,; 12-3/4" to 92 ft.

SANDY SILTY
CLAY:

DESCRIPTION OF MATERIALS

Red-brown to
dry, some call as ngers.

At 10 feet: Some gravel.

LYEY SAND: Tan, slightly moist to dry, fossiliferous
(contains nautiloids and gastropods re-worded
from Goodland Formation).



FIGURE C-lI (continued)
LITHOLOGIC LOG OF MONITOR WELL P-8 UPPER
(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIA4AETER:

DESCRIPTION OF MATERIALS

REMARKS:

CLAYSTONE /
CLAVEY SHALE:

TOTAL DEPTH 92 FEET.

Blue-grey, firm, sandy.
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TABLE E-2

LITHOLOGIC LOG OF MONITOR WELL P—8UN

DEPTH INTERVAL
(feet below. GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 27.0 SILTY CLAY CL Grayish orange (10 YR 8/6), slightly
plastic, slightly cohesive, firm,
dry.

27,0 - 30.0 SANDY GRAVEL GD Varicolored, saturated, loose,
medium- to very coarse-grained, well
rounded.

30.0 - 58.5 FOSSILIFEROUS -- Gray (N 4 to N 8), dry, hard,
LIMESTONE abundant fossils, shale interbeds,

Walnut Formation.

58.5 - 61.0 CLAYEY SP Gray (N 4), wet, moderately
SANDSTONE cemented, sand is very fine-grained,

well rounded.

61.0 - 73.0 SILTY CLAYSTONE CL Gray (N 5), wet, firm, slightly
plastic non-cohesive.

73.0 - 84.0 SANDSTONE SP Whitish, moderately cemented, well
sorted, very fine- to fine-grained,
well rounded.

84.0 - 94.0 SILTY CL Gray (N 4 to N 6), wet, firm,

• CLAY/SHALE moderately plastic, moderately
cohesive.

TOTAL DEPTH OF BOREHOLE: 94.0 Feet

*Unified Soil Classification System • **Drilled by flight auger
ASTM 0-2487

HARGS +ASSOCIATES, INC.
C—258



MAP COORDINATES: S. 1,096 it.; R. 97 ft.

GROUND ELEV. 644.5 ft.. rc1
DRILLING METHOD: Auger to 58 ft., t'tid Rotary to

BOREHOLE DEPTH: 169 ft. 169 ft.

DATE DRILLED: 1-8-85 to 1-29-85

DRILLED BY: Soutkestern Laboratories, Inc.
BOREHOLE DI4METER 36' to 39 ft, 24 to 58 ft

18-3/4 to 109 ft.; 12-3/4 to 16 ft.

DESCRIPTION OF MATERIALS

Light brown, some sand, slight
caliche nodules and •stringers.

REMARKS:

'LAYEY SAND
AND GRAVEL:

SHELL AGGLOMERATE:

LIMESrOVIL:

Light brown, moist, very fossilferous (contains
nautiloids and gastropods reworked from Good-
land Formation)

Dry at 25 ft.

Grey, dry, clayey in places. Fossiliferous
(oysters). Matrix of limestone and calcarous
shale

Light grey to grey, slightly sandy to sandy,
fossiliferous. shaley to crvstaJline.

C—259

FIGURL C-12

LITHOLOGIC LOG OF MONITOR WELL P-S MIDDLE (PALUXY FORMATION)
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(continued)
LIIIIOLOCIC LOG OF MONITOR WELL P-8 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METP400:

BOREHOLE DEPTH:

CLAYSTONE/
CLAYEY SHALE:

DATE DRILLED:

DRILLED BY:
BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

REMARKS:

SANDSTONE: White to tan, medium grained, well rounded,
some thin clay stringers.

Below 116 feet: Very fine-grained, some pyrite.

C—261



146 - 156 feet: Fine to medium-grained white
sand. Losing circulation.

FIGURE C-I? (continued)
LITHOLOGIC LUG OF MONITOR WELL P-8 MIDDLE
(PALUXY FORMATION)

MP COORDINATES: DATE DRILLED:
GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

120 1

125 —

130 —

135 —

140 —

145 —

150 —

155 —

160

At 135 feet: Some lignite

REMARKS:

Below 156 feet: Very fine to fine grained.
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FIGURE C-12 (continued)
LITI4OLOGIC LOG OF MONITOR WELL P-8 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES:

GROUND E1.EV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

REMARKS:

CLAYSTONE/
CLAVEY SHALE

TOTAL DEPTH
169 FEET

Blue-green, brittle, stiff, soft to hard.
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FIGURE C-13
•.#L'

MP COORDINATES S. 1,J9 ft.; R. 1,510 ft.

GROUND ELEV.: 654.6 ft. rr1

DRILLING METHODAuger to 63 ft.; Mud Rotary

8OREHOLE DEPTH:118 to 118 ft.

DATE DRILLED: 1-15-85

DRILLED v:SOtjthweSterfl Laboratories, Inc

BOREHOLE DIMETER:24t' to 39.5 ft.; 18
to 63 ft.; 12-3/4 to ll8ft

REMARKS

FILL:

SILTY CLAY:

SILTY SANDY CLAY:

CLAYEY SHALE:

SHALEY LIMESTONE

DESCRIPTION OF MATERIALS

Clay, red-brown, moist, cohesive, with some
cal iche.

Brown to red-brown, slightly moist to moist,
bri ttle.

Orange brown, slightly moist, brittle, some
limonite stains, contains some fine gravel

Grey-brown, dry, brittle, some linunite stains,
fissile.

Goodland Formation dry throughout.

I.

Grey to black, dry, fissile, fossiliferous
(oysters).

C—264

LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER (PALUXY FORMATION



IGUPE C-1 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9 UPPER
(PALUXY FORMATION

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY
BOREHOLE DIAMETER:

V .,
6:J

Medium to dark grey, dense, fossilferous
(oysters), matrix of limestone and calcarous
shale.

Below 54 feet: Becomes more sandy and harder
with depth.

REMARKS:

SANDSTONE:

(Paluxy Formation)
Grey, fine-grained, poorly to moderately
cemented, some lignite and pyrite.

70 - 72 feet: Well cemented.
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.J_A.

TABLE E-3

LIThOLOGIC LOG OF MONITOR WELL P-gUN

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 0.5 ASPHALT AND
SUBGRADE

0.5 - 2.0 SILTY CLAY CL Brown (5 YR 3/4), moderately
cohesive, slightly plastic.

2.0 - 7.0 SANDY SILT SM Grayish orange (10 YR 7/4),
noncohesive nonpiastic, sand is
approixmately 30 percent, fine- to

very coarse-grained, subangular to
subrounded.

7.0 - 27.0 CLAYEY SILT - ML - CL Yellowish orange (10 YR 8/6),
SILTY CLAY slightly cohesive, nonpiastic, trace

medium- to fine-grained sand.

27.0 - 36.0 SILTY SAND GP Varicolored, gravel is fine- to
GRAVEL coarse-grained, subangular to

rounded, sand is very fine- to

coarse-grained, subangular to
rounded.

-

36.0 - 63.0 FOSSILIFEROUS -- Gray (N 7), hard, brittle, shell
LIMESTONE WITH fragments are oyster shells, clay is
CLAY interbedded, gray (N 2 to N 8),

slightly cohesive, moderately
plastic.

63.0 - 82.0 INTERBEDDED SC Gray (N 6 to N 8), sand is very

SILT, SAND, AND fine-grained, clay is slightly
CLAY cohesive.

At 76.0 - 82.0 feet, drill cuttings
indicate pyrite seams.

82.0 - 109 SANDSTONE -- White to very light gray (N 8 to N
9), very fine- to medium-grained,
well rounded, interbedded, loosely
cemented to well cemented sandstone,
trace silty sand.

*(Jnjfjed Soil Classification System **Drilled by mud rotary
ASTM D-2487 c-267 :. HARGIS+ASSOCIATES, INC.



TABLE E-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9UN

DEPTH INTERVAL
(FEET BELOW
lAND SURFACE)

GROUP
SYMBOl *

TOTAL DEPTH OF BOREHOLE: 112 Feet

g—

*Unified Soil Classification System
ASTM D-2487

**Drilled by mud rotary

C-268 HARGS±ASSOC1ATES, iNC.

—-- DESCRIPTION OF MATER1AL

109.0 - SANDY CLAY SC Medium gray (N 5), cohesive,
112.0 slightly plastic, sand is very

grained, some pyrite.
fine-



FIGURE C-14

—

MAP COORDINATES: S. 1,975 ft.; R. 1,510 ft.
GROUND ELEV. 654.6 ft. crl

DRILLING METHOD:Auger to 62.5 ft.: Rid Rotary to

BOREHOLE DEPTH 168 ft. 168 ft.

DATE DRILLED 1-14-85 to 2-12-85

DRILLED BY: Southestern Laboratories. Inc.

BOREHOLE DIAMETER: 36 to 39.5 ft.: 24 to

62.5 ft.; 18-3/4 to 128 ft.; 12-3/4' to 168 ft.

FILL:

DESCRIPTION OF MATERIALS

Clay, red-brown, moist, cohesive, with lime-
stone or caliche pebbles.

Light brown, moist, cohesive, with some caliche
nodules.

CIAYEY SANDY GRAVEL: Orange-brown, moist, cohesive, fossilferous
(contains nautiloids and gastropods re-worked
from Goodland Formation).
At 16 feet: some quartz pebbles.

Below 26 feet: wet, slight fuel oder.

SHELL AGGLOMERATE:

(Walnut Formation)
Medium grey, dense, fossilferous (oysters),
matrix and interbeds o candy limestone, cal-
careous shale, and c.

C—269

LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE (PALUXY FORMATION)

SILTY CLAY:

REMARIcS:
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FIGURE C-14 (contniied)
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE

(PALUXY FORMATION)

MAP COORDINATES:

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH

REMARKS:

IGNITE

DATE DRILLED

DRiLLED BY

BOREHOLE DIAMETER:

DESCRIPTION OF MATERIALS

At 84 feet: very hard, well cemented, some
pyrite cement.

At 110 feet: some grey clay.

Black, soft, woody, sandy, clayey.
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FIGURE C-14 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-9 MIDDLE
(PALUXY FORMATION)

'&_1

MAP COORDINATES:

GROUND ELEV.

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED

DRILLED BY:
BOREHOLE D(AMETER:

DESCRIPTION OF MATERIALS

REMARKS:

CLAYEY SAND!
SANDY CLAY:

SANDSTONE:

Grey, silty, very fine-to-fine-grained sand,
some lignite

Grey, fine-grained, loose to moderately
cemented, some thin lignite seams.

Below 150 feet: Clean sand, little silt or
clay. Well sorted. Some lost circulation

during drilling.
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HGURE C-la (continued)
LITHOLOGIC LOG OF MONJTOR WELL P-9 MIDDLE
(PALUXY FORMATION)

MAP COORDINATES: DATE DRILLED:

GROUND ELEV.: DRILLED BY:
DRILLING METHOD: BOREHOLE DIAMETER:

BOREHOLE DEPTH

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

160 _J ::::

165

CIAYSTONE/ Green, brittle, stiff, hard.
CLAYEY SHALE:

TOTAL DEPTH 168 FEET.

170 —

REMARKS:
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— 1 '—JI—I—
— I—_I
i.T1—

!1J / r

/C/ f//i

li//f)

ANDY CLAY:

SHELL AGGLOMERATE:

(Walnut Formation)

SILTY CLAYEY/
SANDSTONE

(Paluxy Formation)

FIGURE C-iS

LJTHOLOGIC LOG OF MONITOR WELL P-iO UPPER (PALUXY FORMATION)

MAP COORDINATES S. 3,626 ft.; R. 3,286 ft. DATE DRILLED: 1-22-85 to 1-23-85

GROUND ELEV.: 628.9 ft.. mci DRILLED ev: Southstern Laboratories, lor.
DRILLING METHOD Pvger to 28 ft.; I'ud Rotary to BOREHOLE DIAMETER: 18 to 28 ft.; 12-3/4 to

BOREHOLE DEPTH: 58 ft. 58 ft. 58 ft.

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

5—

10 —

15 —

20 —

25 —

30

35

Iown, moist, some silt, trace gravel.

Light brown to grey, dense, fossiliferous
(oysters). Contains interbeds of sandy clay-
stone.

Dark grey to brown, poorly cemented, some
lignite and pyrite. Very fine grained.

At 39 feE": rird, well cemented.

REMARKS:
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tGUPE C-15 (corltinued)
LITHOLOGIC LflC Q MONITOR WELL P-1O UPPER

(PALUXY FORMATION)

MAP COORDINATES: DtTE DRILLED:
GROUND ELEV. DRILLED By:
DRILLING METHOD BOREHOLE DIAMETER:
BOREHOLE DEPTH:

DEPTH GRAPHIC DESCRIPTION OF MATERIALS

Below 40 feet: less silt.40

'Jill,,

'I//f/i
1//tb'
"f//I

/1/f//fI
0

Below 50 feet some green claystone interbeds

I /11//
CLAYSIONE/ Blue-green, firm, contains some sandstone

CLAYEY SHALE interbeds.

TOTAL DEPTH 58 FEET.

60 —

REMARKS:
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FIGURE C-16

LITHOLOGIC LOG OF MONITOR WELL P-1O MIDDLE (PALUXY FORMATION)

MAP COORDINATES: S. 3,654 ft.: R. 3.286 ft. DATE DRILLED 1-22-85 to 2-10-85
GROUND ELEV.: 628.5 ft. rnsl DRILLED BY Southesterri Laboratories, Inc.
DRILLING METHOD Auger to 32 ft; t'tjd Rotary to BOREHOLE DIAMETER: 24" to 32 ft.; 18-3/4' to
BOREHOLE DEPTH: 134 ft. 134 ft. 63 ft.; 12-3/4" to 134 ft.

DESCRIPTION OF MATERIALS

Becomes hard crystalline limestone near base
of Formation.

Dark grey, poorly to moderately cemented,
some lignite and pyrite.

DEPTH GRAPHIC
LOG

o

•

5

J

rL.-

7 j_—i—-1---—-J-

SANDY CLAY:

SHELL AGGLOMERATE:

(Walnut Formation)

Brown, moist, some

Light brown to grey,
(oysters). Contains
claystone.

silt, trace gravel.

dense, fossiliferous
interbeds of sandy

-L-
——I- —_J_

—-I .———I--I-I-i--io—T!LI—I-——-I-i-L'
—-I -I-L1L

1— 1—
15 — - -

i--. 1-—-.I-L-
1— 1—-I-I---

— j___-.-I-'---
L— I --I-I----I-J---
— I — I—

.

1- 1-20—-i—i_1—1--I-i---I'- -1 —J-L-I- I
—-1.—I1- I -- I —1- I -.

25
-1-L— — 1 —-1 -L1— I —

—1— 1—I—I —-I -L

30

35

.

—

:':'Y':':

i:/:/:/
y.

2

SILTY CLAYCY
SANDSTONE

(Paluxy Formation)

I.

40

REMARKS:
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FIGURE C-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-1O MIDDLE
(PALUXY FORMATION)

MAP COORDINATES

GROUND ELEV.:

DRILLING METHOD:

BOREHOLE DEPTH:

DATE DRILLED:

DRILLED BY:

BOREHOLE OFAMETER:

DESCRIPTION OF MATERIALS

REMARKS

CLAYSTONE/
CLAYEY SHALE:

TOTAL DEPTH 134 FEET.

Blue-green, firm.
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ClAY — high plasticity.
medium stiff, slightly
moist, dark brown, chem-
ical odor.

- high plasticity,
stiff, slightly moist,
red. sandy lime.

8.3 to 12.3

SHALE — weathered to a
high plastic and very
stiff clay consiatsucy,
good bloc' structure
present, moist, yellow
brown and light gray,
a few scattered its. con—
centrations and shell
fragments — poosibly a
rework.d shale.

12.3 to 31.0

ARLACEOL LDT0NE and
SHALE irLtsrb.dd.d -
Walnut Pm. —
weather stains noted un-
til 19', then no apl*ren
weath.ring, whit. L.S.
and yellow brown shale
which grads. to gray by
19', th. bed.. ar. genora
less than 1' thick, very
scft(rock cls.saificatioi
.1*1. to hard L.S.

Hole supervised
by Robert McVey from
0.0 to 61.7' arid then
by James Christie from
61.7 to 93.0' - which
also included install-
ation of pipe and pump

Notei The lithology
and their contacts
were pririly dis-
cerned from gam arid
electric logs and
supported by drill

cuttings.

* Drilling

0 to 9 — 8" auger,
0 to 12.5' - 11+" auger,
auger refusal at 12.5',
12.5 to 61.7' — 14" rock
bit.
Hole bailed to 59.2'

immediately after 10"
metal casing welded and
set in hole to 62'.
Ceng s grouted from
bottom of hole(62') up
to surface.

61.7 to 92.98' — 9 7/8"
rockbit.

War check on
1985 read at 61.7'
csng in hole.
2 Aug 85 - water at
no water movement.

After TD attained the
water check on
12 Aug 85 read at
83.V,

28 Aug 85 reads at

Vial samrlem of fluid
and cuttings taken at
93'.

NO4..I NO.

I"""DmLLING LOG SWD
•NE?ALLA'flON 1ft Worth , 2 .s

I.

.F. Plant #4(CD), luxy Aquifer
IC. IIZE AND TYPE OP SIT *
II. DATUM FON ELEVATiON SMOSM(TPM

• lOCATION (———-— I,_j_.
Ii. SANUPACTUNEN$ DE3IONATION OF ONILI.

Failing 1500
1. TOTAL NO. ee ovc o.•?INscO

•UNDCN SAMPLES TAKEN 4 0

1. ILLIN ASENCY
ECE
L MOLE NO. (A .i

F—Il (u)
I. MANE OF ONILI.CR
Brewer .

4. TOTAL NUNOEN CONE SOME, 0
IL ElEVATION 4NO0ND SAYER ***

fl,fleYM -I. OF MOL
VENYICAI. DINCl.INKO

• THICKNESS OF OVERSURDEM

• OSPYN DNII.LEO INTO NOEM

_____________ 055. PSON VENT.

R4.7

IL DATE HOLE Jy 85

93.0

£I.EVATIONTOPOF HOLE C,7

lcO( TED
13 Aug 85

TOTAL CONE RECOVERY FOR SONINO
OF INSPECTOR

0.0 to 0.3 — Asphalt.

CLAUIFKA?tO.I OF NATENIALS

'
SCONE
RECOY.

5050K
SAMPLEo.

REMARKS I
(D,N1M4 I..., d,ØA .1... is. —

0.3 to 2.1+

2.4 to 6.5
GRAVEL - coarse to fine,
angular, medium dense,
slightly moist, brown,
very sandy and clayey,
calcareous.

6. to 8.3

1 Aug
with

58.:

ly
Jars

A. 0.3 to
3. 2.4 to
C. 6.5 to
D. 8.3 to

31.0 to .53.5

LI1T0? - white, moderate
lv hard to harI( cliss).

2.4
6.5
8.3

12 • 3

S PREVIOUS 10111CN$ ARE ORE04.ETE

C—280



31 to 53.3(continued)

LIMTOWE — dense oyster
shell beds scattered,
occasiorm.l very hasd(rx
class) seams. shale cease
scattered throughout.
Walnut Fm.

53.5 to 54.0 _____
54.0 to 59.8

SiALE
SANDSTONE

59.8 to 63.8

SHALE - unweathered dark
gray, soft(rx class).
thin lime stringers
throughout, silty, sandy
with numerous sand seams.
P.alvxy. Pm. —

.8'to 7c1' -

SHALE and SANI) interDedded
srmj.e is s.s aoove shale
and sand if fine grimed,
silty, grey, non cemented,
Paluxy Fm. Transition soni

70.1 to 03.0

SAND iSA?TONE - fine, vet:
silty, numerous silt seam
cliyey with scattered
clay/shale seams which
generally occur in 0.4'
thick or less seams, gray
and brown, very soft to
moderately hard(rock alas
ification), friable,
sostly non cemented, but
cement noted from driU
action.

pmev.ous (01 o* *01.tf C.
flRAWIWW7

C—281

Instrumentation

For further inforint ion
see diagram.

After completion of
drilling
Set " pvc from TI) to

surface and added gravel
.ak up to 39'.
Location of joints of
the 4 pipe from the

bettos measuring up;
5.43' (bottom blank and
plug), 19.P2'(soreen),
5.79. 5.79'. 5.9'.
9.79', 9.79'. 9.79'. &
9.79' totals 93.'9' pip
with O.9 stick up.

Set submersible pumpat total depth of 91.92'
with lntake screen at
89.22'.

Joints on pump riser
listed from bottom of

pump and up to surfaces

pump length
then 21.1', 21.09'.
21.12', 21.12', 4.0'
totals 92.92' with
1

• stick up.

tL E(TU
EO1.1t.tO £uA1

Note: utIu;c'gy shown
between depths 53.5
and 59. feet csicd
based on reinte:Pre-
cation of geophvSiC
log.

II..N... P.11(u)

I
00 2

DIILUNG LOG Ft Worth eq2 IMEfTI
I. N00j1C
A.F. Plant pL&(cD). Pa].uxy Aquifer

SIZE AMO ryPt eq
SI. DATUN ru —

ocAyIo.. —

S NUACTVNEW1 DUIO*Y•O eq
3. O0.IJ0S AOE.c

$, 70T&l. 00. OW OV*N-
01100(0 1*001(5 TAkEN .I. 001.1 00. 40. .$0.1

—11(u)
M. TOT*1. 0U10 0001 5OXC4wAM Dc
II ELEvaTiON 000000 VATES

001fCY100 op 001.1

D.taSa1. DIWCI.JN(V DES. US$0 VENT.

UTANTEP
IS. DATE 001.1

• ,0s.EU oc ovEs$0*oeN
i. CI.(VATSON P000P $05.1

• SEPTO 0011.1(0 ...vo S. TOTAL COSt AlCOVES! 0N SO*IN

• TOTAL 0€?SSO9 .iQi.E 93'
't14a*Tu*L op NSSCCTOA

C$.tvATlON Or?w ..teeoo C1ASP$CATION ØP NAT 101*1._S V COAt 00*00 010*0150(00W. $0001.1 qD.g 04
- *. AM.. 14• I— __ d L_____U

34POM 1*360*071
5004(67 - o0i.._L ISO. -



TABLE E-4

LITHOLOGIC LOG OF MONITOR WELL P-1IUS

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF KATERIAL

0-1 ASPHALT AND Yellowish Brown (10 YR 5/4), with
SUBGR.ADE dark brown mottle, 50% clay, 50%

silt, soft, plastic.

1-10 SILTY CLAY CL White to tan (2.5 V 7/4), clay, very
hard, dense, weathered, indurated
reaction with HC1 vigorous.

10-17 SHALE/LIMESTONE -- Tan (2.5 Y 7/4), shale with black
inclusions, reaction with HC1
vigorous. Interbedded with tan
limestone, soft to hard with depth.

17-54 SHALE/LIMESTONE -- Gray (5 Y 6/1), shale, soft to hard,
red staining. Interbedded with gray
limestone, very hard brittle, more
massive with depth. Lenses of white
limestone with shell fragments with
depth. -

54-55 SILTY CLAY CL Gray (2.5 V 6/1), 60 percent clay,
40 percent silt, plastic, soft to
firm.

55-60 SAND WITH SILT ML Gray (2.5 V 5/1), 90 percent sand,
10 percent silt, sand is very fine
to fine, trace mica (biotite).

60-62 SILT/SAND ML-CL Dark grayish brown (2.5 Y 4/2), to
SILT/CLAYEY gray (5 Y 5/1), silt, dry, hard,
SILT graying to gray, 80 percent silt, 20

percent sand, sand is very fine, dry
to slightly moist, slightly plastic,
hard. At 62 feet, gray, 80 percent
silt, 20 percent clay, plastic,
hard.

TOTAL DEPTH OF BOREHOLE: 62 Feet

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487

C-282
HARGIS+ASSOCIATES, INC.



7.0
158.4
165.4

4
0.0 to 0.3 — Asphalt,

0.3 to 4.8
- high plasticity,

medium stiff, slightly
moist, dark brown, chemi-
cal odor at top of unit.

GRAVEL - coarse to tine,
angular, .edium dense,
slightly oist, brown,
very sandy aid cl&yey.

7.0 to 12,7

SHALE - weathered to a
plastic aid very stiff
clay consistency, slighti
moist, yellow brown aid
gray, slightly limey, few
scattered shell fzgm.nts
Walnut Fm.

12.7 to 4.0
LI)T0N - weather stain.
but mostly white, moder-
ately haxd to hard(rock
classification), moderate
ly to well cemented, dens
oyster shell zones throug
out, numerous soft(rx cia
shale seame scattered
within — they are general
less than 1 • thick, but
some do thicken up to
2,4', 1. especially from
24.0 to 3j.0', unit is
very shiley with land
from 5iê to 61.5'.
Walnut Fm,

54.0 to 54.8 SHALE
54.8 to 61.5 SANDSTONE
61.5 to 71.0

CCONE •O* 5tMAMS /MCCOy. SANPC (D,g$ q Is. d.g5.Y NO. .... U .jWils-- ____
Lithologic uiiits

aid their contacts were
imrily intereted
from gamme. aid electric
logs.
* Drilling

0 to 12.5' — 14" auger,
12.5 to 106' — 14" rock—
bit, set 106' of 10"
metal csng aid csng then
grouted from bottom of
hol, to sfac..
106 to 161,0' - 9 7/8"

rockbit — the actual
bottom of hole measur-
ed to be 165.4' —
driller claimed sh
out of loose said.

Vial samples of fluid
aid cuttings together
at* 60', 70', 80', 90,
100, aid 105.5'.

A ..pezat. vial for
fluid aid cuttings taken
at 165'.

Water check first
thing on morning of
20 Aug 85 with TD of
hol, at 105.5' = 82'.

Hal. bailed to 95' on
22 Aug 85 with 10" csng
in hole.
Water recovered to 62'
within * hour.

Note: Lithology shown
between depths 54.0
and 61.5 feet changed
based on reinterpre-
tation of geophysical
log.

J L.

K.I.$.. P—11(m)

DIft.usc '
DIV,I1

SWD
IN1TM.4.A1OM 't Worth SMEET

2
I.A.F. Plant aa(GD), luxy Aquifer
.LOCAT,pN (Ma,. —

IO.S1ZC*MOIYPEOFU'T *
H. DATUM F .EVATION 1140VN TP —

IL DAMUFAC'?VREWI O(3I0NAtON OF OMfl.4.
Failing 15001. OMullNO A4E,Y

13. 1O1'AI. NO.0F OVEN. DIS?UNSEO UMOSS?UMSED
SUNOEM SAII*lCS TAKENMOlE MO. a. MIMI—. p—li (m).
TOTAl. NUN. CONE 505(1 0

-

I. NAME OF OMIL.LEN
Brewer • 1. ELEVATiON 050USD MATES :1:

VENYICAl. QtNCI.INMD ____________ DES. PSON yEN',.

TMICKNEU OF OVERSUROEN

OCPTM CMH.1.EO INTO AO

• Total DEPYN 0! MOlE

ICQ'ETEO
IS. DATE N0E J13 Aug 85 26 Aug 85
7. ELEVATION TO, OF MOlE . 84
4. TOTAl. CONE RECOVERY PON 500850
IS. SIGNATURE OF INSPECTON

4.8 to 7.0

I)

SH&.L — no apzrent weath—
iring, soft(rx class),
grey to blue-grey, said
seams throughout, silty.

PREVIOUS EDITiONS ANE 00l.ErE.

(TZANSWCL'fl7
C—283
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-
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71.0 to 153.3

/ANT0NE - no apm.rei
weatheriug, friable, weak
ly to non cemented, soft
to soderat.ly hard(rock
classification), fine
grained, very silty, grey,
a few thin lime stringers
scattered, clay/shale seai
throughout and usually
are less than 1' thick,
pyrit. conoretions scat-
tered, lignite noted afte
82',
harder zones noted at;
123.5 to 124.7', ard
128.3 to 129.0',
thicker shale/clay seams

l'.zhal.y zones note
at;

77.3 to 79.5',
83.8 to 86.1.
.5 to 94',
96.0 to 99',

104 to 109.8', 127.2 to
129', 132.8 to 135', 140,0 t
1i2.2', 144.3 to 145', Palux

153,3 to 165.4

SAND and SHALE interbedd.d
sand i f ifl., friable, ar
silty, th. shale I dark
grey, both are soft(rx
class),

Instrumentation

Set 4" pvc pipe to TD
and gravel acked up to

83'.
The 4" pvc joints were
recorded from the bottom
up as followsi

plug and blank at
bottom(165.1#') with
joints at .65', 4.75',
the screens top joint

at then blank
joints at 9.78'. 9.73'.
9.78', 9.79', 9.75',7s', 9.76'. 9.76',r' .9.78' .2.Z2'
9.79', 9.79', 9.74',
4.77' which inclixiews

1.3' stick up. Joints
with stabilizers on
them are indicated by
underlining of the
above - all stabilizers
are 5' below said joint

S.t submersible pump
(Standrd,1I2Hp, P gpmat 110') down to 159'
with intake screen 2.6'
above bottom of pump -
this is followed by 7
sections of 1" metal
pipe all of which have
a 21,2' length with
collars, an additional
section of pipe of 7'
at top included .77
stick up.

For further details on
installation see
d.iagram.

ALL OZ.P14. F1\.UND siFe

4.l.14.. F—Lç
IDLU$G LOG i SWD

INITM.I.ATO.4

IF't Worth 09 2
I. NOJECT

A.F. Plant #4(GD), Paluxy Aquifer
is. s,ZE AND TYPE 09 SIT a
1. DATUM FON ELEVATiON I$OVMCTMMLJ

I.OCATIOM (..,dM.s.. AN1
DEIIONATSON 09 ONILL.

3. DNILUNQ AGENCY

13. TOTAL NO. OP OVEN. DIUTUS•ED UNOISTUM 510
SIJIDEN SANP(.ES TAKEN

.
I. HOLE NO. (4 —

P—11()
1. NAME 09 DNIU.EN Ia. TOTU. NUNSEN CONE 50*11

II. ELEVATION SNOUND EATEN

S. DINECTION or HOLE

DVTICAL D1N6L.ED os.
,MTb0

IS. DATE lOLl

THICKNESS 09 OVENSUNOEN
17. ELEVATION TOP OP MOLE

DEPTH DNII.LED INTO NOOl'
II. TOTAL CONE NICDVENY PoN .oa
II. SIGMATUNE or INSPECYON

,44 /.,TOTAL DEPTH OF HOlE 165.4'
ELEVATION DEPTH LEGEND CI.ASSIPICATIOM 09 MATENIALS I CONE SOXON NENANKS

NECOV. SAMPLE (D,tiM 1 is... 3 .d
. • 4

NO.

.-I.

-

ho'—

'3°.—

iq_

uc—

Fm.

4G FOIM 1836
MAN 71 PNEVIOU$ ESITIONS APE OOETE.

CT*AS&UC11
C—284
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0.0 to 0.5 — Concrete.
0.5 to 1.0 — Baa. GRAVEL.

1.0 to 3.3

— high plasticity,
stiff, slightly .dat,
dark brown, slightly sandy

3.3 to 8.7

GRAVEL and SAND interbeddec
both axe coaxe. to fine,
sedius dens., slightly
soist, dark brown to white
cl&yey and cobbles up to
6", calcareous.

8.7 to 9.4

- high plasticity,
stiff to very stiff,
slightly .01st, yellow
brown, ii.. nodules, oyst
shells, sar4y and grav.U
poesibly a reworked shal..

9.4 to 54.6

LINT0NE - weather stains,
white with yellow brown,
.0derat.ly hard to hard
(rock classification),
.odsrat.ly to veil cement.
.4, saft(rx class) sl.
s.a scattered tPough—
out, oyster bets within.
Very shal.y some from 15.
to 25.5',

54.6 to 55.2 _____
55.2 to 59.0 _________
59.0 to 72.8

SHAI and SAND 1.ntsrb.dAed
sand ii fin. grained and
friable, shale is an
unweath.r.d dark gray,
both are soft(rx class).

Notes Lithologic units
and their contacts wre

i.rily tntreted
by oj.ct geologist

from gamma and electri
logs.

Drilling

0 to 0.5' — 14" rockbit,
0.5 to 10.5' — 14" auger
10.5 to 97' — 14" rock—
bit,
set ' of 10" metal

casing after 54' attain-
.4. The casing s then
grouted in from the
bottom and up to surface

Hole tled after
completion of drilling.
Water level taken afte
installation of 4' pipe
at 87.9'.

Installation

set 4" pvc pipe to I'D
of 97' with screen froi
97 to 6?'(plug in bet-
to.) and blanks to
surfac. with 1 • stick
up.
No pump installed.
Pipe to be set indsr
ground at a later date.
Purvp .C0

i,.+aI(e1 la4tr.
£.U. EP114 PROM
thZOuVU SLJRI

M.i.N.. P-12(u')
1DLLING LOG

.ATION I'p't worth 2 L
OP IMCCTI-

NOJCCT

A.!. Plant (GD), Paluxy Aquifer C. ANOTVPCOP•sT *
II. OATU FOR C VAT1ON 5MOWN(T— JJ

LOCATION (C..
IL NANUFACTUREWS OCSSGNATION Of ORILL

Failing i500a. ORIL.I.ING
LCE ..

13. TOTAL NO. OF OVEN. $TuR.tO 1 UO$IURSEO
CJROLN SAMPLE) TAKEN— — ...44 WI•I4. HOLE NO. (4.

P.42(u)
$4. TOTAL NUNSER CORE SOXES 0S. NAME OF DRILLER

Brewer 3. ELEVATION GROUND SATES *.*
a. DIRECTION OP HOLE ICOMPI.ETID

VERTICAl. DIIICLINED DER. RON VU?.
DATE HOlE 6 Sept 85 24 Sept 85

THICkNESS OP RjROER 94
17. ELEVATION TOP OF MOLE t43.

DEPTH DRILLED INTO ROCk 87.6
II. TOTAL CORE RECOVERY FOR SORING S
IS. SIGNATURE OF INSPECTOR

TOTAL DEPTH OF sOLE 97' (Z..J— .14
ICATION OF NATERIAL) S CORE SOX CR REMARKSELEVATION DEPTH LEGEND __ RECOV. AMPLE I'D,RIa,g i.4. a.,.. d,).4

• •
ER? NO. .4.. U aedb..

10'—:

ca' -

Vial samples were
taken at the following
depths;at 4' - auger cut—
ings.

at 97'
cuttings in
drill fluid

II

I

— rockbit
one vial and
in another.

SHALE
SANDSTONE

B4G O*M 1836NAN 71 PREVIOUS EDITIONS ARE OUSOLE'TE.
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H.k14.. F—12(u)
DIVISIOp

OmLUNG LOG
I$?A$.ATON

1(CT
2Ft worth oc2 s.,ccyi

i. PNOJECT
A.F. Plant #L(CD), Pa].uxy Aquifer

w.s1zUAMDOrUIy
H. DATUM P CLCVATIOM MWVN (7PM U

.t.OCAT ION (C..i.. —
IL NANUF'AClUNCWI OG$A7ION O DRILLDRILLIN AY
IL TOTAL NO. O OVER.

URDLN SAN*.C1 TAk(N .
• NOLC NO. (4 — .usi

P—12( u)
NAME O ORU.LER

—
4. TOTAL NUMCN CORE pOSES

II. ELEVATION GROUND MATER

S. DIRECTION OF HOlE

0 VERTICAl. DINCI.SNEO .. IS. DATE NI_C

THICKNESS OP OVERSURDEII
I.5LfVATlON TOP OF HOLE

L DEPTH DRuu..go INTO P.OCII
IS. TOTAL CORE RECOVERY FOR NO

I. TOTAl. DEPTH 0? HOLE 97'
tS. SIGNATURE OF INSPECTOR

M
ELEVATiON DEPTH LEGEND CLAIflCATION Of MATERIALS SCORE MOXOR REMARkS

RCCOV. SAVP(.I (D,1tà, e
• I . d

ERY NO. .1... U .lONtN...

—

to non cemented, some mod-
erately c..ent.d seams,
shale seams scattered,
lime stringers within,
overall has a grey to ugh
grey color, soft(rx class)

Note: Lithology shown
between depths 54.6
aad 59.0 feet changed
based on reinterpre-
tation of geophysical

log.

II5
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TABLE E-5

LITHOLOGIC LOG OF MONITOR WELL P-I2UN

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0-1.5 CONCRETE AND
FILL

1.5-8.0 SILT MH Dark yellowish brown (10 YR 4/2),
noncohesive buff colored chert
nodules; trace sand.

8.0-15.0 SANDY SILTY -- Grayish orange (10 YR 7/4), silt is
LIMESTONE noncohesive, sand is fine grained

10-15 percent.

At 10 feet, more varicolored sand,
sub- to angular.

At 14 feet, more silt, color change
to light brown (5 YR 6/4).

At 14.5 feet, gravel stringer,
varicolored, fine-grained,
subangular to subrounded.

15.0-58.0 FOSSILIFEROUS -- Medium light gray to medium gray
LIMESTONE (N 6 to N 5), dry well cemented,

oyster fossils.

At 20.5 to 21.0 feet, clay, medium

light gray (N 6), sticky, cohesive,
nonpiastic.

At 23.0 to 26.0 feet, same as above.

At 37.0 to 38.0 feet, silty shale,
shale is black; silt is medium gray

(N 5).

At 43.5 to 44.0 feet, soft layer,
probably silt.

58.0-58.5 CLAYEY -- Medium gray (N 5), noncohesive.
SI LTSTONE

*Unified Soil Classification System **Drjlled by mud rotary
ASTM D-2487

HARGIS+ASSOCIATES, INC.
C—287



TABLE E-5 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-12UN

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL*

58.5-61.0 11MEV SANDSTONE -- Medium gray (N 5), very fine-
grained; some pyrite.

61.0-70.5 CLAYEY -- Medium gray (N 5), noncohesive; sand
SILTSTONE-SANDY is very fine-grained.
SI LTSTONE

70.5-77.0 SILTY -- Light gray (N 7), very fine-grained.
SANDSTONE-
SANDSTONE

77.0-78.0 GRAVELLY SAND GP Varicolored, sand is fine- to

medium-grained, subangular to
subrounded; gravel consists of chert
and limy nodules, fine- to

medium-grained, subangular to
subrounded; some pyrite.

78.0-97.0 SILTY SANDSTONE -- Light gray (N 7), very fine-grained.

At 82 feet, gravel stringer.

At 85.5 feet, gravel stringer.

TOTAL DEPTH OF BOREHOLE: 97 Feet

*Unifjed Soil Classification System **Drilled by mud rotary
ASTM 0-2487

HARGIS+ASSOCIATES, INC.
C—288



0.0 to 0.5 — Concrete.
0.5 to 1.0 — GRAVEL.

1.0 to 3.5
— high plasticity,

stiff, slightly moist,
dark gray to dark brown,
sandy and gravelly, calcaT

3.5 to 8.7
SAND and GRAVEL interb.dd.d
both are coarse to fin.
grained, medium dens.,
slightly moist, dark brown
cl.ayey, cobbles, calcareou

8.7 to 9.5
CIA! - high plasticity,
stiff to very stiff, sltgh
ly .Oi.t, yellow brown,
ha, nodules and conc.nt-
ration., sandy and grivell
possibly a reworked ePle.

9.5 to 54.4

LINESTONE - weather stain.
throughout, white and yel-
low brown stain., mod.xat.
herd to very hari(rock ala
ificat ion), sodarately to
well cs..nt.d, oyster
shells throughout with
dens. oyster beds within,
stl. seams scattered
throughout as are lignite

a very shah.- son.
is •noount.red from 10.9
to 15.8', the st*l. is
soft (reck cLi.ssificatio),

54.4 to 55.0 SHALE
55.0 to 58.8 SANDSTONE

58.8 to 72.6
SHALE and SAND intsrb.dda4
sand is fine grained and
friable, st*l. is •ss•ntia
unweathered dark grey,
both are soft(rx alas.)
with lignite s.a and
lime str..ngers within.

Note, Lithologic inter—
etation and their con
teats were determined
by the oject geolo-
gist imsrily from
gamms and .lectric log

* Drilling
0 to 0.5' — 14" rockbjt,
0.5 to 10.5' — 1.4" auger
10,5 to 155.5' — rock—
bit,
set 103' of 10" metal

pipe of which one foot
was stick up.

The csng was then grout—
ed up from the bottom
to the surface.

Installations

Set e" pvc pipe to I'D

with intake screen from
150 to 130'. This pipe
was then graveled up to
77', The bottom of pump
was thin set at 149,5'
and 1" riser pipe to
surface with 1' stickup

All pump and pipe syste
to be set under ground
at a later date.

Diagram to be completed
when above system com—
let.d.

Hol. bailed after com-
pletion of drilling.
Water check on 17 Sept
1985 at 87,9'.

Vial samples
taken ata one from aug
er cuttings
one from drill fluid
at 155.5' and one from
rockbit cuttings at
155.5',
M.L DPT4$cuNo SLRA

N.I.N.. P—i2(r')
I VI1I0N

D1**.UNG LOG swn
INITAI.LAT%Ow

Ft Worth Io.,2I. PKOJECT
.F. Plant e(GD), Paluxy Aquifer

IS SIZE AND TYPE OP SIT
II. DATUM OK EI.EVAT1ON SHOWN (TWMIJ

.EtCAyION (dM.I.. .
12. NAMUPACTUKEWS OCAIGMATION OP OKILI.

Failing 15002. IIMQ ASENCY

tI TOTAl. so.or OVEN. I•YUSEO .A.DsrUmS.D
IJNOEN SA$Pt.CI TAKEN **HOl.t sO. (4.

P—12(N).

S. NAME OP ONILLEN
Brewer

IA. TOT Al. MUNUN COKE SOlES p
IL ELEVATION GROUND MAT(* *4

S. DIRECTION or HOlE

VEE?ICAI. DINClINED__ . , ITANTED ICO..PLETSO' 3 Sept 85 16 Sept 85
THicN,u or OVER•uNOEN 94 17. ELEVATION TOP OP so,s 3,
DEPTH MILLED INTO 1.461

IS. TOTAL COKE RECOVEKY rON SOKINO
IS. SIGNATUNE or INSPECT

P. TOTAL DEPTH or MOlE 155.5 — A'lc

ELEVATION DEPTH LEGEND CLAISIr,CAT,oN OP NATENI*1.5 %COME SOlON REMARKS LMCCOy. SAMPLE (D.5IM I I.... A.ENY NO. ..— U .lp,UM

qo-

ou.s.

ly
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(TmAS&UCe!I
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72.6 to 155.5

'A{E$TONE — 1wcy Fin.
fine grained, no apparent
weathering, friable, non
Cemented to weakly cement.
ed from top of unit to

115.5', then cementation
teixis to increase in hard'
ness ard frequency of ap-.
pearance, light grey,
some white, lime stringerl
scattered, shale seame a
zones scattered throughout
Ic, 100.5 to 102', 114.2
to 115.5', 145.11. to 14',
ard 153.1 to 15&'.3',
this unit overall varies
from, soft to moderately
hard(rock classification).

Note: Lichology shown
between depths 54.4
and 65.8 feet changed
based on reinterpre-'
tation of geophysical

log.

1:

14.l.N.. P—12(
DIVISION

DRLUNG LOG SWD
IN?LLAT*Il

1I4EET
2Pt Worth 2OS

1. PNOJCCT

A.?. Plant #e(D), ftluxy Aquifer
m. SIZE AND TYPE OS SET S
ii. DATL ON ELEVATiON ssos nu

I. LOCATION (C.dssl.. SIIi
IL NANUFACTUNEN$ OE*IGNATION OS ONILI.

2.
ICE

IS. TOTAL NO. 05 OVEN- ISTUNSEO
SUNOEM 5*551.53 TAkENHOlE NO (A .

P—i2(M).
IS. TOTAL MUNER CONE 503545. MANE OF DAILLEN
IL ELEVATION 050USD WATER

4. DIRECTION OF SOLE

VESY.CAI. O,1h10 DES. PEON VENT.
II. DATE HOlE

COlETED

YNICIINESS or OVERSUSDEJI
IS. ELEVATION TOP 0, HOLE

• OCPI'H ONILL.(O IN1'O N IS. TOTAL CONE RECOVERY FOR ONING S
IL sIGNATURE as INSPECTOR

TOTAL DEPTH or SOlE 155,5' a4— 44 e cit9
ELEVATION DEPTH LEQEMO CLAIPICATIOS OS NATENIAIJ SCONE SOS ON EMARK2REc0l' U55i.E t'D,sttRY 1.0. 1s.. U .IpwtM.,•

,..,.t— ._._!_..__ —

-I-

-

I—
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— fill, medium piuti-
city, moderately stiff,
slightly moist, black to
brown, scattered gravels,

6.9 to 8.9

— medium plasticity,
moderately stiff, slight—
].y moist, black/brown,
scattered

8.9 to 14.14

GRAVEL — slightly cobbly,
ciayey, slightly moist.

114.14 to 26.0

SMALE — cal.careoua.

26.0 to 28.3

1' DrillIng

0.0 to l4.5 — 10"
Lug.?,

114.5 to 68.0' — 12" pilo
bjt& 14" rockbit.

68 to 90.5' — 10" rock—
bit.

2. Bedrock lithologies
identified from drill
cuttings, rate of bit
penetration, and from
electric log.

3. Casings
10" steel casing set

to 68' with cement cir-
culated to the ground
surface.
4" pvc, 0.010 slot

screen set 90.1' to
70.1'.

14" pvc schedule 80 csg
set from 70.1 to surfac

. Pup,
2f7 dia, 20 stage.
single phase, model
2x4 P050, Bgpn(.x)
pump, 4e by Standard
Pump Co.,, Bartlesvjfle,
Ok. Pump suction at -'
88.1' below ground
surface.

)1LLiNG LOG SWD
•*1 ON

Ft Worth
N

or 3 IHESIS
I. PCOJtCT

Fore, Plas,t
14. SIZE AMO TYPE OP SIT *
II. DATUM FOC ELEVATION SHeEN (TIM.)

.. LOCATION (C.4,.... — 3,aI,I
];_u:xy Aquifer
1 OCILLIpIG AGENCY

IL NUFACTUNLS OEIIGNATIOII OP OCII.L

USCE
Filin 1500

4. HOLE NO. (A. ,jd.I 1. TOTAl. NO. OF OVEC- IsiUSSEO UWDI.?U.SID
UCOLH SAMPlES TAkEN I 0 0

P-13(u)
S. NAME Or OCILLEp 4. TOTAL NUNSE* COCE .eXE, 0

Brewer II. ELEVATION GROUNO EATER

S. DIRECTION OF HOSE I4TARTED CONI.ITIO
Nt,,Tica. DES.

'°' 7 Jan 86 3O Jan 86

THICENCU OF ovte.ueccw 114.ll
7. ELEVATION TOP OF HOLE (, 3 .18

DEPTH DRILLED INTO ROCk 76.1
•• TOTAL CORE RECOVERY FOR SORING S
II. 1IGNATUE Or INSPECTOR

.TOYALDEPTNOFHOLE 90.5
ELEVATION DEPTH LEGEND CAIFATION OF TIA S I •05 OR RENARP$SAMPLE (D,lIj ,., I... d4 .1R OV-

• d • S I
0.0 to 6.9

ao'—

30'—

EG O*N1836MAC 75

LI?T01 - ahaly.

28.3 to 55.3

LDTO? — few shale
seame except from 42,0 to
47.5' where ehaly.

PREVIOUs EDITiONS ACE OOLETI PROJECT I $01.1 NO.
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I—.

K.kH.. P—113(tz)
1DIVWOIDRILUNGI SWD

I.L*TION sHcLr 2
Ft Worth o. 13 SHEETS

I. PROJECT
Air Fore. Plant '4. Paluxv Aquifer . ZE O TS 0. SIT

II. DATUN 1 ELEVATION SHOWN (MLJ
. LOCATION (C.U,.,.. ..

IL NANUPACTUSCWS DESIGNATION OP OILL
A OWILLINO ASENCY

IL TOTAL NO OF OVEN- IOUFUN•(O UNOIITUN SEQ
.UROEN*ANPLE*TAEENt4. MOLE NO. (A.. —

P—13(u)
4. NAME OF QNIL&.EN

. ii. TOTAL MUMSER CONE 01E4
II. ELEVATION SMOUHO WATER

I. DINECTION OF HOLE

DvEa71ca DINCI.INEO DES. VERY.
,.TANTED ICO..NE?EO

14. DATE MCLI

7. VI4ICEN(U p
1. ELI VATION TOP OF HOLE

DEPTH DNILLED INTO RO
$. TOTAL CORE RECOVERY FOR SORINO

TOTAL DEPTH OF HOLE 90.5'
CEVATIGN OEN LEGEND CLAIrATION OF NTIA ORE

IS.

$IGRA,?

INSPECT

.0* OR R*NA**$SAHP%.C (D,W t Ii.m d.A.I(D..j COy.
V NO. se.. a .i.wis,J

55.3 to 56.0

SKAtE —

6.o to 63.7
SANvyQ — silty.

63.7 to 72.0

SHAlE.

72.0 to 76.0

SANTLT0NE - very silty da—
creasjn with depth to
slightly silty.

76.0 to 90.5

SA1T0?E - contains a
number of shale streaks
aM thin sea.

— T.D. 90.5 —

rt.
.1. .

6O

'0'

ENG FORM 1836
NA 71 PREVIOUS EDITIONS ARE O0LETE.
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M., 4.

.- ,.r

[08140N
DRILUNG LOG SUD Wotj

INSTALLATiON ISHIET J
3

s_OJcc.v
Air Force Plant #, Paluxy Aujfer

ft OF SNEErS
ID A1I rPE OF SI?
ii. DATIJN FOR CI.EVATION SHOWN (TEN .,iLJ

.LOCATION (C.4M.... —

*2. MU CU MS DESIGNATION OF GRILL

I). TOTAL MO.OF OVER- OSSTUE0
SUROEN SANPLES 1AEEN

4. DRILLING AEWCY

• P—13(u)
.

I. HANS OF OII.LIR *4. TOTAL NUNUCK COME 50251

II. £*.SVATION GROUND WATER
t. DIRECTION OF I4OLE

Dv5RrIc. D, .INED.__________ DES. PROR VENT.
TA•ttO ICO...LITIO

4. DATE HOLE j
7.1NICENEU OF OVERSURDE,l 7. ELEVATION TOP OF HOLE

I. DEPTH OMII.LED INTO ROCK 5. TOTAL CORE RECOVER? FOR 5OAINa

I. TOTAL DEPTH OF HOlE ii. 1IGNAF INaPEc1
90.51 —I I

£I..ZVATION DEPTH LEGEND CI..AUIFICA'TIOR Or NATIAl4 SCORE lOX 00 REMARKS
kCOV. SANPLE (D,4.I4.g . 1... *.

S d
ER? NO.

NG FORM1836ARTI PREVIONI EDITiONS AW OOI.tTL
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2

TABLE E-6

LIThOLOGIC LOG OF MONITOR WELL P-13US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0-0.5 TURF

0.5-8.5 CLAYEY SILT ML Very dark grayish brown (25 V 3/2)
85 percent silt, 15 percent clay,
soft, plastic, cohesive, trace fine
sand; grading to black (2.5 V
50 percent silt, 50 percent clay,
soft to firm, very plastic,
cohesive.

8.5-il GRAVEL/CLAYEY GM-GC Mottled gravel with coarse sand,
SILT very angular to subround;

interbedded with light olive brown
(2.5 V 5/4) 85 percent silt, 15
percent clay, plastic, cohesive.

11-27 SILT MH White (2.5 Y 8/2) silt, very soft,
cohesive, trace very fine to fine
sand. At 13 feet calcareous
stringer, firm to hard, brittle.

27-54.5 CLAYEY -- Gray (2:5 V 5/2) 85 percent silt, 15
SILT/LIMESTONE percent clay, soft to firm, plastic,

slightly cohesive, reaction with
MCi, interbedded with gray (2.5 V

5/2). Limestone, firm to hard,
brittle. Clayey silt and limestone
becoming harder with depth.

At 29 feet thin, white, soft,
limestone interbeds containing shell
fragments.

54.5-61 SAND SW Gray (2.5 V 5/2) sand, mottle gray
to tan, very fine- o
medium-grained, dense, friable.

4

*Unjfjed Soil Classification System **Drjlled by mud rotary
ASTM D-2487 HARGIS±ASSOCIATES, INC.

C—294



TABLE E-6 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-J3US

DEPTH INTERVAL
(FEET BELOW
LAND S[JRFACfl

.'- -"-..-

TOTAL DEPTH OF BOREHOLE: 64 Feet

*Unjfjed Soil
ASTM D-2487

Classification System **Drilled by mud rotary
HARGIS+ASSOCIATES, INC.

C—295

GROUP
SYMRfII*. DESCRIPTION OF MATERIAL

61-64 CLAYEY SILT ML Gray (2.5 Y 5/2) 60 percent silt, 40
percent clay, very plastic, grading
to silt with clay, trace very fine

sand, slight plasticity. At 64
feet, back to clayey silt as above.



to

to
jI: olack—brown;
medium plastic..ty; meaiu

.iity moist;
scattered gravel.

GRAVEL: some cobbles;
clayey; slightly moist.

to
SAL

calcareous. Identified
by cuttings, rate of bit
penetration; and electri
log only.
to

LP0NE:
Shaly. Identified by
cuttings, rate of bit
penetration, and electri
log only.
to

LDES'r0NE:

occassiorial shale seams.

Identified by cuttings,
rate of bit penetration,
and electric log only.

Water Level
No water level was
taken prior to the
grouting of the casir.c.

Drilling ?tethods

0.0 — 1/t.5 — 14"
auger.
14.5 — 56.0 — reamer
(11" rockbit with a 14"
excazider).
56.0 — 77.0 — 10"
rockbit.
77.0 — 100.0 — 6"
core barrel.
Reamed the hole to 100'
with the reamer.
100.0 — 110.0 — reame
Electric logged the hcl
Placed 103' of steel

casing.
Grouted. the casing in
'lace.
Drilled the prout out
of the Casing.
From 14.0' to 77.0' —
the lithic descriptions
are generally based
upon electric log in—
teroretations.

H.I.M.. ?'_i.'
I DIvIiIOa

OmLuNG LOG SWD

IN$TALLATON

Fort Worth,. ojtcr
Air Force Plant Number 2

. iuzi o i•y or sn 14" Rearie '6" Core Barrel
'• DATUM FOR ELEVATION 5HOWN(T5MiJ

L LOCATION (C....... ..
Paluxy Jiauifer Follut ion Investi.çtio

1. DRILLING AGENCY
t3SC

ta. MANUFA TUNERS DESIGNATION OF ORILI.

Pailing 1500
IS. TOTAL NO. or OVEN-

SUNOEN SAMPLES TAKEN 0 0.4. HOLE NO. (A. .,, , ftg.iNI• W P13—M IA. TOTAL NUNSEN CONE SOXEI 4
5. MANE OF DRILLER

ewer Ii. ELEVATION GROUND EATEN See comment 1

COMPLETEDS. DIRECTION OF HOLE

(VERT.CAI. DINCI.INCO DES. FUOM WENT.

STAR-FED
Ii. DATE HOLE 16 Dec. '5 Jari 6 (110

9
)

7.TMICKNESSOFOVERIUROEN 14.0
IT. ELEVATION TOP OF ...
IS. TOTAL CORE RECOVERY FOR ORING 3

I. DEPTH DRIlLED INTO NOCX
• IS. SIGNATURE OF

SCORE
RECOV.

EN?--

INSPECTOR

SOX
SAMPLE

NO.-i--

fA4I- zL'/tX'
NMARKS

(D.ilIw.,g... .Me— I.... pIA .1
5s.Mfl..4, 4... it .d.,i1M..II

I. TOTAL DEPTH or HOLE

ELEVATION DEPTH LEGEND CLAS$I,,CATIO$I OF MATERIAI.i(D..5MQ- -
AWt0 '

CLAY FILL: black-brown;
medium plasticity; medium

stiff; slightly moist;
scattered gravel.

10

20:

30

EMG FORM 1836 PREVIOUS EDITION, ARE OOLE?E.MAR71
(Th.4SWCiii
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DIVISION
DRILLI$G LOG SWD.

Air Force lant Number 4

INSTALI.AflON liNtEl 2
Fort Worth br SHEETS

OP • 14" Rearer 6" Core Barr"l

. I..OCAF ION (C....I..i.. ..
Paluxy £uifer Pollution Investigation IS. ANUFACTUPCPS pc,IGIdArIa.. OF ONILL

Failin 1 O01. ONILLING AGENCy USC .ToTM.lIO.OPOVEN-
UNO(N SAMPLES TANEN 0 .04. HOLE HO. (A. ., *.*è'd SiU•

— M— N,. P 1 3
IS. TOTAL NUNIEN CONE SeXES 4I. NAME OP DNILLEN

Brewer Is. ELEVATION epOwlo SATIN See comment 1
S. HOLE II?AN?ED

IA. DATE HOlE
VENTICAL DINel.INIO ____________ 0(4. PSOM VENT. i I fl. - . i,,, - (ii

7. THICkNESS OP OVENSUNOIN 14.0
I. DEPTH DNILI.ED INTO SOCK

TOTAL OIPTH OP HOLE

ELEVATION

4
DEPTH

—s-
LEGEND

CLASSIFICATION OP WATENIALJ(D...r*s
4

SCONE
SECOw.

ESY

- - •' to L'
— — _____

Identified by cuttings,
rate of bit penetration,
and electric log only.- to6&O'

50—
— - SANDSTONE:

Identified by cuttings,
— rate of bit penetration,

and electric log only.

- 6d.O' to 12'
SHALE:

Identified by cuttings,— rate of bit penetration,

: t and electric log only.

_ :';:. •1Q1 to 110.0'

SANDSTONE:

: :: to': Identif ed60 by cuttings, rate of bit
penetration; and electri

- . log only.
..e•. Prom 75.5 — 78.0 —

cemented zone.

= Prom 77.0 — 100.0 — 6"
— — core.

to 2': gray;
= fine grained; calcareous
— — loosely cemented.

.rk gray clay seams —
82.8-82.9, 84.8—85.0,— — 85.9—86.0, 86.4—86.5.

70 Gray clay pocket at o7.2
85.4—85.6 — a few hg—

- — n.itic Laminations.
88.0—88.3 — interbedde

•. sand and clay.
- :...: 88.5—89.3 - dark gray

:.. clay seam.
&t 89.7 — hard clay se

- : . with pyrite.
at 91.0 — gray clay zz±...-•.. pocket.
91.49t.5 — dark gray- clay seam.

• 93.2—93.4 — interbeddel
clay and sand.
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Below 100.0' the sand was
identified by cuttings,
rate of bit penetration,
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10av1$I0NDRILLING LOG
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PeOJCCT

Paluxy Aquifer Pollution Investisation
.LOArIOw (C.d.. .. 3eaU1jr Force plant 414,

IC. SIZC AaO TY OF III
s. OATUN r0 tILVAT10H IHO.N (rPM

IL N UPACTUMIMS O11GMATlOM OF 0411.1.
ing 1500.1.1MG AG(NCY

1CE 13. TOTAL . . i oaTVMUO UNOSIURUED$iJ- SAMPLES TANN I 2. MOLE NO. (A
P_13(mxstension

IA. TOTAl.. NUNSER CO4E SOXES 0L NAME OF 04fl•LER
Brewer Merva 1. ELEVATION GROUNO WATER To be determined.

. DIRtc'tIo OP 401.5
VE•?ICAI. D1Nc*.wcD •••

uTAR?ED COMPLETED
IS. DATE 1401.5 21 ,uly 86 25 July 86
IT ELEVATION TOP OF 1404.5 37 93

?. THICNE5S OF OVERSUROEM ,
OEPTW 0411.1.10 INTO ROCk 155.8

4. TOTAL CORE RECOVERY
II. SIGNATURE Or INSPECT

P. TOTAL DEPTH OF 401.5 167.P' -1J,_Q.—- 4'I
ELEVATION OEPTH LEGEND CL*IFICATIOM OF MATERIALS SCORE 40k 04 REMARKS

M ,RECOV. SAMPLE (0,41

S ..L.- a
N° EKE.. it .J4.WIMMPIL I

110,0 to 167.7

SANT0 — Paluxy Fm. —

mostly Weak to n cements
some scattered weak to mod
crate cementation, fine
grained, light grey, thin
lignite seams scattered
throuthout1 silty and
shaley with numerous thin
seams throughout.

167.7 to 167.8

— greenish grey to
white,

11u-

U&e

icn -

• rtUin
P—13(i) eviously
drilled 16 dec 85 to
3 Jan 86 to 110' (drill

log available).
Hole s grout-fl up to4, within metal casing.

Plti(fo 2:2t 2.8'.
42 to 92.3' — 9 7/8"
rockbit — refusal on a
metal plug installed
with grout.
92.3 to 92.81 — 6" dla—

mond core,
92. to 167.8' — 9 7/8"

rockbit.
Hole was gam logged
(ratural) and well non—

itoring casing install-
ed after d.rifl.ing.

Wfl Installation
TD 167.8'
Bottom of pimp • 163.0'
Pump intak. a 160.5'
"

pvc pipe. - Connects
piap to surface and
filter .terial placed
£rou_zd sere..

A placed below
pump and 20' of .010
screen placed immed-
iately above pump.

Seaples

Two samples taken at
167.8', One vial of
drill fluid and ens via:
of cuttings with distil
led 'tsr added to fill
voh within vial,

!s Robert Y.y pre-
Sent only during drill'
trig pertion, is, BLe.2
to 167.8'.
Gera4 Schoortover pre-
sent for inspection
during well installa.:
tion.ind logging.

183k PREVIOUS EDITIONS ARE OUS""
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HARGIS — ASSOCIATES. NC.

TABLE A-2

LITHOLOGIC LOG OF MONITOR WELL P-14US

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

O - .5 ASPHALT

.5 - 32.5 SILTY CLAY Yellow orange, 10 YR 6/6, slightly
firm very cohesive.

32.5-51.5 CLAYEY SANDY Pale orange, 10 YR 8/2, stiff,
SILT slightly cohesive; sand is

varicolored, fine to coarse
subrounded to subangular grains.

51.5-52.0 GRAVELLY SAND Varicolored, medium to very coarse
sand; gravel is varicolored,
subangular, abundant fine gravel
size fossils.

52.0-53.9 CLAVEY SANDY Pale orange, 10 YR 8/2, stiff,
SILT slightly cohesive; sand is

varicolored, fine to very coarse

subangul ar grains.

53.9-60.5 FOSSILIFEROUS Light gray to dark gray, N8 to N3,
LIMESTONE dry, very well cemented, large

oyster fossils.

60.5-68.5 CLAYEY SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone-silty sandstone is
SANDSTONE light gray, N6, saturated, cemented,

brittle, very fine subrounded
grains, large vugs. Abundant pyrite
in vugs.

*Unjfjed Soil Classification System 53-86 Drilled by Mud Rotary
ASIM D-2487

C—301



HARGIS ASSOCIATES. INC.

TABLE A-2 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-14US

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

68.5-70.0 SILTY CLAYSTONE Dark gray, P44, wet, stiff,
moderately cohesive.

*Unjfjed Soil Classification System * 53-86 Drilled by Mud Rotary
ASTN D-2487

C—302



HARGIS ASSDCIATES. !'j'.

2

TABLE A-3

LITHOLOGIC LOG OF MONITOR WELL P-l4U

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

0 - .5 ASPHALT

.5 - 12 SILTY CLAY Dark yellowish orange, 10 YR 6/6,
slightly damp, slightly firm, very
cohesive, with caliche veins.

12 - 23 CLAYEY SILT Dark yellowish orange, 10 YR 6/6,
damp, firm, moderately cohesive.

23 - 33 CLAYEY SANDY Pale orange to dark yellowish
SILT orange, 10 YR 8/2 to 10 YR 6/6, very

r damp, stiff, slightly cohesive.

33 - 41.7 SILTY SAND Sand is varicolored, saturated,
loose, non-cohesive, fine to coarse

r subangular to subrounded grains;
silt is grayish orange, 10 YR 7/4,
slightly cohesive, minor amounts of
shell fragments.

41.7 - 43 CLAY Red brown, ID R 4/6, wet, stiff,
very, cohesive.

43 - 45 SILTY SAND- Brown to yellowish orange, 10 YR
SANDY SILT 4/4 to 10 YR 6/6, wet, stiff,

slightly cohesive, very fine grained
sand.

45 - 49 CLAY Light brown, 5 YR 5/6, wet, very
stiff, very cohesive.

49 - 53 CLAYEY SANDY Brown to yellowish orange, 5 YR 4/4
SILT-SILTY SAND to 10 YR 6/6, wet, stiff, moderately

cohesive; sand is very fine grained.
r

Unified Soil Classification System LA 0-53 Drilled by Flight Auger
ASTM D-2487 53-86 Drilled by Mud Rotary

C—303



HRG!S — ASSOCIATES. INC.

TABLE A-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-l4UPPER

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

53 - 60.5 FOSSILIFEROUS Light gray to dark gray, NB to N3,
LIMESTONE dry, very well cemented. Large

fossils (oysters).

60.5-69.5 CLAY AND SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone - silty sandstone is
SANDSTONE light gray, N6, saturated, cemented,

brittle, very fine subrounded
grains.

69.5-74.5 SILTY CLAYSTONE Dark gray, N4, wet, stiff,
moderately cohesive.

74.5-82 SILTY SANDSTONE Pinkish gray, 5 YR 8/1, saturated,
dense, friable, very fine to fine
rounded to subrounded grains.

82 - 84 SANDY SILTY Dark gray, N4, wet, stiff,
CLAYSTONE moderately cohesive.

84 - 86 SHALE Green gray to blue gray, 5 G 6/1 to
5 B 5/1, wet, firm, f'issile,
moderately plastic, abundant
organics.

Soil Classification System 0-53 Drilled by Flight Auger
ASTh D-2487 53-86 Drilled by Mud Rotary

C—304



'. 3ftRG!S — ASSOCATES. INC.

TABLE A-3 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-I4UPPER

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL

53 - 60.5 FOSSILIFEROUS Light gray to dark gray, N8 to N3,
LIMESTONE dry, very well cemented. Large

fossils (oysters).

60.5-69.5 CLAY AND SANDY Interbedded, clay is dark gray, N4,
SILTSTONE- wet, stiff, moderately cohesive;
SILTY sandy siltstone - silty sandstone is
SANDSTONE light gray, 116, saturated, cemented,

brittle, very fine subrounded

grains.

69.5-74.5 SILTY CLAYSTONE Dark gray, 114, wet, stiff,
moderately cohesive.

74.5-82 SILTY SANDSTONE Pinkish gray, 5 YR 8/1, saturated,
dense, friable, very fine to fine
rounded to subrounded grains.

82 - 84 SANDY SILTY Dark gray, 114, wet, stiff,
P CLAYSTONE moderately cohesive.

84 - 86 SHALE Green gray to blue gray, 5 G 6/1 to
5 B 5/1, wet, firm, fissile,
moderately plastic, abundant
organics.

*Unjfjed Soil Classification System 0-53 Drilled by Flight Auger
ASTh D-2487 53-86 Drilled by Mud Rotary

— C—305



TABLE E-7

LIThOLOGIC LOG OF MONITOR VEIL P-15U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 15.0 CLAY CH Dark gray (N 2 to N 3), soft,
plastic, sticky, trace fine sand.

15.0 -18.0 SANDY CLAYEY ML Grayish orange (10 YR 7/4), soft
SILT plastic.

18.0 - 22.0 SILTY SAND SM Varicolored, sand is fine to coarse,

angular, silt is orange (10 YR 7/4),
and approximately 10 percent.

22.0 - 42.0 SILTY SAND WITH SM Grayish orange (10 YR 7/4), sand is
GRAVEL medium- to coarse-grained, silt

content is approximately 20 percent,
gravel consists of angular fossil

fragments.

42.0 - 48.0 GRAVELLY CLAY CL Grayish orange (10 YR 7/4), clay is
soft and sticky, gravel is fine- to

medium-grained, subangular to
rounded limestone, approximately 15

percent.

48.0 - 53.0 SANDY GRAVELLY ML Grayish orange (10 YR 7/4), gravel
SILT is fine-grained, rounded limestone;

sand is medium to coarse-grained
limestone and silica, sand and

gravel are approximately 30 percent
of matrix.

53.0 - 55.0 SANDY GRAVEL GM Varicolored, fine- to medium-

grained, angular, gravel is mostly
shell fragments, sand is medium- to
coarse-grained, angular to rounded.

*Unified Soil Classification System **Drjlled by mud rotary
ASTM D-2487 HARGS+ASSOCIATES, INC.
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TABLE E-7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL*

55.0 - 61.0 CLAYEY GRAVEL -- Core sample, 20 percent recovery,
WITH top six inches is clayey gravel,
FOSSILIFEROUS grayish orange (10 YR 7/4), soft,
LIMESTONE sticky, gravel is coarse-grained to

cobble size consis.ting of limestone
and chert, bottom six inches is
fossiliferous limestone, white with
reddish oxidation staining, some
gray inclusions.

61.0 - 67.0 LIMESTONE WITH -- Core sample (61 to 65 feet), 7
CLAY AND SILTY percent recovery, limestone is tan,
SANDSTONE fossiliferous, hard, clay is gray

(N4 to N5), moderately plastic,
dense, sticky, silty sandstone gray
(N6), loose, friable.

67.0 - 69.0 SILTY SAND SM Light olive gray (ST 6/1), soft well
- sorted.

69.0 - 75.0 CLAY CL Medium gray (N 5), firm, plastic.
75.0 - 82.0 CLAYEY SAND SM Very light gray (N 8), soft,

SILTY plastic, sand is very fine-grained,
approximately 30 percent, clay is
approximately 20 percent.

At 78.0 to 82.0 feet, less clay,
sand is approximately 40 percent of
matrix.

82.0 - 89.0 SANDY SILTY SM Light olive gray (5 Y 6/1), soft
nonpiastic, sand ts very fine-

grained.

89.0 - 95.0 SANDY CLAYEY ML Very light gray (N 8), soft,
SILT moderately plastic; sand is very

fine-grained.

*Unified Soil Classification System **Drjlled by mud rotary
ASTII D-2487 HARGIS+ASSOCIATES, INC.
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TABLE E—7 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-15U

DEPTh INTERVAL
(FEET BELOW
LAND SURFACE)

. ,.

TOTAL DEPTH OF BOREHOLE: 122 Feet

*tJnjfjed Soil Classification System
ASTM D-2487

**Drilled by mud rotary

C-308 HARGS+ASSOCIATES, INC.

GROUP
SYMROL* DESCRIPTION OF MATERIAL

95.0 - 122 SAND SP Milky white, soft, fine-grained,
well-sorted, lightly cemented.
(Grouted from 92.0 to 122 feet;
total depth of well is 92 feet).



.h-•
TABLE E-8

LITHOLOGIC LOG OF MONITOR WELL P-15US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 10.0 CLAY CH Dark gray (N 3), firm, sticky,
cohesive.

10.0 - 12.0 SILTY CLAY CL Dark olive gray (5 Y 6/1), firm,
cohesive, trace medium-grained sand.

12.0 - 20.0 CLAYEY SILT ML Grayish orange (10 YR 7/4), firm,
cohesive, some medium- to
coarse-grained sand.

20.0 - 32.0 SILTY SANDY GM-SP Grayish orange (10 YR 7/4), gravel
GRAVEL - is fine- to mediurn-grained, angular,
GRAVELLY SAND consisting mainly of fossil

fragments, sand is fine- to
coarse-grained, angular to rounded.

32.0 - 42.0 SANDY GRAVELLY SP Dark yellowish orange (10 YR 6/6),
SILTY CLAY soft, sticky, gravel is medium- to

fine-grained consisting mainly of
rounded limestone.

42.0 - 52.0 SILTY CLAY WITH CL Yellowish orange (10 YR 6/6), soft
SAND sticky, trace fine- to medium-

grained sand.

52.0 - 61.0 SANDY GRAVEL GP Varicolored, gravel is rounded with
angular shell fragments, sand is
fine to coarse, subangular.

61.0 - 63.0 LIMESTONE -- Medium gray to white (N 6 to N9),
hard.

63.0 - 68.0 SANDY SILT SM Very little cutting at surface,
based on drilling rate and log from
P-I 511.

*Unified Soil Classification System **Drilled by flight auger
ASTM D-2487 HARGIS+ASSOCIATES, INC.

C—309



TABLE E-8 (continued)
LITHOL0IC LOG OF MONITOR WELL P-J5US

DEPTH I1TERVAL

(FEET BELOW
lAND S11RArF1

GROUP
SYMBOL*

TOTAL DEPTH OF BOREHOLE: 69 Feet

*Unjfjed Soil Classification System
ASTM 0-2487

**Drjlled by fliqht auqer
C-310 4 HARGIS+ASSOCTATES, INC.

--.-. DESCRIPTION OF MATERIAL

68.0 - 69.0 SILTY CLAY CL Light olive gray (5 Y 6/1), soft
plastic, moderately cohesive.
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TABLE E-9

LIll-IOLOGIC LOG OF MONITOR WELL P-J6US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 4.0 SANDY CLAY CL Yellow brown (10 YR 5/4), cohesive,
plastic, sand is medium to coarse-

grained, predominantly white, opaque
grains.

4.0 - 19.5 SILTY CLAY! CL/ML Grayish orange (10 YR 7/4),
CLAVEY SILT cohesive, moderately plastic, soft.

19.5 - 28.0 GRAVELLY CLAY CL Clay is gray orange (10 YR 7/4),
cohesive, moderately plastic, soft,
gravel is predominantly sandstone
class.

28.0 - 56.0 SILTY CLAY CL Light brown (5 YR 6/4), cohesive,
plastic, soft, trace gravel up to
1/4 inch.

56.0 -59.75 SANDY GRAVEL GW Varicolored, medium- to coarse-
grained sand, fine- to coarse-

grained gravel.

59.75 -62.0 FOSSILIFEROUS -- Gray (N 8 to N 4), hard, well
LIMESTONE cemented.

62.0 -64.75 CLAYEY -- Gray (N 3), fine-grained sandstone,
SANDSTONE poorly cemented, interbeds of sandy

clay.

64.75 -69.0 CLAY CL Gray (N 8), moderately plastic, some
sand, clayey sandstone interbeds,
sand and sandstone interbeds

decreasing with depth.

TOTAL DEPTH OF BOREHOLE: 69.0 Feet

*Unjfjed Soil Classification System ¶*Drille,. !ud EYASTM D-2487 A -t-A A
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TABLE E-1O

LITHOLOGIC LOG OF MONITOR WELL P-J7US

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 2.0 CLAY CH Black (N 2), very plastic, very
cohesive.

2.0 - 7.0 SANDY SILT ML Brown, (10 R 3/4), slightly
cohesive, nonpiastic; sand
approximately 15 percent,
varicolored, angular to subangular
grains, medium to coarse grains.

7.0 - 44.5 INTERBEDDED CL Gray orange (10 YR 7/4) moderately
SILTY CLAY - plastic, moderately cohesive.
CLAY SILT

44.5 -46.75 SAND SW Varicolored, medium- to very
coarse-grained, rounded to well
rounded.

46.75 -52.5 SANDY GRAVEL GP Varicolored, medium to very coarse

sand, fine- to very coarse-grained
gravel, rounded to well rounded

grains.

52.5 - 54.0 FOSSILIFEROUS -- Gray (N 6) brittle angular shell
fragment (Walnut Formation).

54.0 -58.25 MASSIVE -- Gray (N 3 to N 8), brittle angular
LIMESTONE fragments, some organic streaks,

gray N3.

58.25 -60.5 SANDSTONE SW Gray (N 4 to N 7) clay is slightly
cohesive, slightly plastic; sand is
very fine-grained, well rounded.

TOTAL DEPTH OF BOREHOLE: 71 Feet

*Unjfjed Soil Classification System
ASTM D-2487 C-312 1-IARGIS + ASSOCIATES, INC.
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TABLE E-11

LITHOLOGIC LOG OF MONITOR WELL P-I8US

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* ' DESCRIPTION OF MATERIAL

0.0-3.0 SILT MH Moderate brown (5 YR 3/4),
noncohesive.

3.0-4.0 SILTY CLAY CL Moderate brown (5 YR 3/4),

moderately cohesive, nonpiastic,
sticky.

4.0-20.0 SANDY SILT- SM Light brown (5 YR 5/6), sand is
SILTY SAND fine-grained; silt is noncohesive.

At 6.0 feet, some clay and chert
nodules, moderately cohesive.

At 20.0 feet, some black to brown
black organic matter (N 1 to 5 YR

2/1).

20.0-36.0 SILTY CLAY- CK/ML Light brown (5 YR 5/6), slightly
CLAYEY SILT cohesive, sticky, nonpiastic.

At 27.0 feet, trace buff colored

clay, slightly cohesive, nonpiastic.

36.0-43.0 SILTY SAND- SM/SC Light brown (5 YR 5/6), sand is fine
CLAYEY SAND grained; clay is slightly cohesive,

Sticky.

43.0-45.5 SANDY GRAVEL SW Varicolored, gravel is fine to
medium grained, angular to
subrounded; sand is fine to coarse
grained, angular to subrounded.

45.5-60.5 FOSSILIFEROUS -- Varicolored gray (N 5 to N8), dense,
LIMESTONE dry, very well cemented. Oyster

fossils.

60.5-67.0 SANDSTONE -- Gray (N 7), very fine-grained, very
well cemented, well rounded. Some

pyrite.

*Unjfjed Soil Classification System **Drjlled by mud rotary
ASTM D-2487 c-313 HARGIS+ASSOCIATES, INC.
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TABLE E-1l (continued)
LITHOLOGIC LOG OF MONITOR WELL P-18US

DEPTH INTERVAL
(FEET BELOW GROUP
LAND SURFACE) SYMBOL* DESCRIPTION OF MATERIAL**

67.0-68,0 CLAYSTONE -- Gray (N S to Ni), moderately
cemented.

68.0-73.5 SANDY CLAY- -- Gray (N 5 to N7), fine-grained,
SANDSTONE loose.

At 73.0 feet, abundant organic
matter, black (N 1).

73.5-75.0 SILTY CLAY CL Gray (N 7) cohesive, nonpiastic.

TOTAL DEPTH OF BOREHOLE: 75 Feet

*Unified Soil Classification System **Drilled by mud rotary
ASTM D-2487

HARGIS+ASSOCIATES, INC.
C—314
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TABLE E-12

LITHOLOGIC LOG OF MONITOR WELL P-J9US

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0-19.0 SANDY SILT SM Moderate reddish brown (10 YR 4/6),
moderately cohesive, moderately
plastic.

At 3.0 feet, color change to light
brown (5 YR 6/4) more sand, trace
chert nodules.

19.0-31.0 SANDY SILT- SM Grayish orange (10 YR 7/4), nodules,
SILTY SAND of quartz, chert, and limestone.

31.0-46.0 CLAYEY SILT ML Grayish orange (10 YR 7/4),
noncohesive, sticky; trace sand.

At 45.0 feet, more sand.

46.0-51.5 GRAVELLY SAND SW Varicolored, sand is medium- to

coarse-grained, angular to
subrounded; gravel is fine-grained,
angular' to subrounded.

51.5-56.0 FOSSILIFEROUS -- Gray (N 4 to N 7), dense, dry.
LIMESTONE Oyster fossils.

56.0-58.0 CLAYEY -- Medium gray (N 5), sand is
SANDSTONE fine-grained; clay is noncohesive.

58.0-69.5 SANDSTONE -- Medium gray (N 5), very fine- to
fl ne-grai ned.

69.5-70.5 SANDY CLAY SC Medium gray (N 5), clay is sticky,
slightly cohesive; sand is
fi ne-grai ned.

TOTAL DEPTH OF BOREHOLE: 70.5 Feet

*Unified Soil Classification System **Drilled bX mud rotary
ASTM 0-2487 HARS-r ASSOCiATES, INC.
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RAD IAN

CORPORATION
LOG OF DRILLING OPERATIONS Sheet ._L_ of _a_.

Air Force Plant 4 IRP
2/24/86 and end

____________________ of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Cebbert

Sampling Interval (Estiuzated) 5

Boring or Well No. P—20m
Location Radar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STSheThv Tube.
SS—Split SDoon. CBCorebarre1. GGrab

Project
Beginning
' /flI/R

Sample
Sample Type

Depth Zone Taken
Graphic
Log S tratigraphy

dry.

Remarks

C

C

5—5.2 ST

10—10.3 ST

C

15—15.2 ST

20—20.7 ST

5—

10—

15—

20—

SOIL: silt and fine sand, dark brown,

SHALE: calcareous, some limestone,
dry. Goodland Formation.

SHALE: calcareous, some clay and lime— RNU 0.05 wI

stone, tan, orange iron stains, 0.05 BG

laminae, dry to slight damp.

SHALE: same as above but minor clay. ENU 0.05 wI
0.05 BC

SHALE: gray to light gray.

SILTY SHALE: calcareous, some clay, ENIJ 0.15 WI
mottled tan and gray, dry. 0.15 BC

CLAYEY SHALE: calcareous, dark gray, HNU 0.25 wI
semi—hard, laminae, fissile, dry. 0.20 BC

I

I

I

A

C—316 II.



RADIAN LOG OF DRILLING OPERATIONS
CORPORAT ION

Boring or Well No. P—20m
Location Radar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus

J NOTES: BGBackfround. STShelbv Tube.
SSSD1it SDoOn. CBCorebarrel. GGrab

'II

25:

30—

35—

I

I C—317

'_) , '•IL_._

Sheet _.L. of

Sample
Sample Type Graphic

Depth Zone Taken Log

Project Air Force Plant 4 IRP

Beginning 2/24/86 and end
i/04/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Stratigraphy Remarks

SHALE: calcareous, gray to dark gray,
hard, laminae, fissile, dry.

HNU 0.25 v/
0.20 BG

SHALE: same as above.

25—25.2 .ST

30—30.2 ST

C

35—36 ST

ST

HNU 0.30.v/
0.25 BG

CLAYEY SHALE: calcareous, dark gray,
semi hard, laminae, fissile, dry.

SILTY SHALE: calcareous, dark gray,
laminae, fissile, dry.

RNU 0.35 WI
0.30 BC

No returns.
Walnut Formation.

Mud rotary drilling.

UNU 0.30 WI
0.30 BC



RADIAN
CORPORATION

Boring or Well No. P—2Otn
Location Radar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STShelbv Tube.
5S'SDlit SDoon. CBCorebarrel. GGrab

Sample
Sample Type

Depth Zone Taken

45—

50—

55—

60—

Project Air Force Plant 4 IRP

Beginning 2/24/86 and enc
3104/86 of drilling operatior1
Type Drill Rig and Operator Gardner
Denver 1500; Lee Gebbert

Sampling Interval (Estimated) 5

LOG OF DRILLING OPERATIONS Sheet _.__ of

Graphic
Log Stratigraphy Remarks

SHALE AND LIMESTONE:
more fossiliferous.

C

G

C

C

SHALE AND LIMESTONE: shale is cal—
careous and gray. Limestone is tan
and gray and fossiliferous.

same as above but

SHALE AND LIMESTONE: same as above.

SHALE: calcareous, dark gray.

LIMESTONE AND SHALE: limestone is gray
and tan and fossiliferous. Shale is cal—
careous and dark gray.

I
I

I

IC—3 18



RAD IM
COR.PORAT ION

LOG OF DRILLING OPERATIONS Sheet .A._ of _&.

Project Air Force Plant 4 IR.P

Beginning 2/24/86 and end
3/04/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert
Sampling Interval (Estimated) 5

Boring or Well No. P—20m
Location ladar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus
NOTES: GiBackground. STShelbv Tube.
SSSnlit Snoon. CBCorebarrel. C—Crab

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

65-

=

70—

75—

80-

C

C

C

CLAYEY SILTY SHALE: minor limestone,
shale is calcareous and dark gray.

CLAYEY SHALE: minor limestone, shale
is calcareous and dark gray.

SANDSTONE MiD SHALE: sand is quartz,
gray to white consolidated to weak cal—
calcite cement. Shale is gray.

C—319



PAD IAN
CORPORATION

r

I
r

t

I
t

U

LOG OF DRILLING OPERATIONS Sheet .j. of ...

Boring or Well No. P—20m Project Air Force Plant 4 IRP
Location Radar Range. S. of Landfill 4 Beginning 2/24/86 and end
Log Recorded by Peter A. Waterreus 3/04/86 of drilling operation
NOTES: BGBackground. STShelbv Tube. Type Drill Rig and Operator Gardner

SSatSplit Spoon. CBCorebarrel. CGrab Denverl500: Lee Gebbert
Sampling Interval (Estimated) ____________

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

85—

— G SANDSTONE: minor clay, quartz, very fine
90— to fine, well sorted, rounded to sub—
— rounded, consolidated, dry to slight
— damp.

95...

-
.

— G SANDSTONE AND SAND: interbedded. Sand—
— stone is quartz1 very fine, pyritized
— cement1 very hard. Sand is very fine to

100— fine, well sorted, rounded to subrounded,
— dry.

C-320 I



BAD I AN

CORPORATION
LOG OF DRILLING OPERATIONS Sheet ....L. of _&..

Boring or Well No. P—20m
Location Radar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus

j NOTES: RGBackcround. STShelbv Tube.
SSSnlit Snoon. CBCorebarrel. GGrab

Project Air Force Plant 4 IRP

Beginning 2/24/86 — and end
3/04/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert.

Sampling Interval (Estimated) 5

Sainp le

Sample Type
Depth Zone Taken

SANDSTONE: quartz, white, very fine,
calcite cement.

SAND: quartz, gray, very fine to fine,
loose, well sorted, rounded, damp.

CLAYEY SAND: quartz, gray, very fine to
fine, well sorted, rounded, loose to
semi—consolidated, slight damp.

CLAYEY SAND: same as above but consoli-
dated du to clay matrix, slight damp to
dry.

CLAYSTONE: sandy, mottled red and gray,

firm, dry.

CLAYSTONE: sandy, greenish gray, very
fine to fine, firm, dry.

Pyr it e.

Graphic
Log Stratigraphy

C

Remarks

C

C

C

I

110—

115—

1E

120

C

G

C

I
C—321
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RAD IAN

CORPO RAT ION

LOG OP DRILLING OPERATIONS Sheet ._Z..... of ....L

Boring or Well No. P—20m
Location Radar Range. S. of Landfill 4
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STShelbv Tube.
SSSolit Spoon. CBCorebarrel. C—Grab

Sample
Sample Type

Depth Zone Taken

125—

130—

'35—

140—

Project Air Force Plant 4 IR?

Beginning 2/24/86 and end
3104/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

C— 322

I
I

Graphic
Log Stratigraphy Remarks

G

C

CLAYSTONE AND SANDSTONE: minor silt—
stone, the claystone is as above. Sand-
stone is quartz, white, fine, veil—
sorted, rounded, silica cement. Silt—
stone is dark gray and firm.
SANDSTONE: some claystone and minor
pyrite sandstone is white to tannish
white, very fine to fine, well sorted,
rounded, consolidated with caicareous
cement. Claystone is as above.

SAND: grayish white with slight pink
hue, very fine to fine, well sorted,
rounded, damp. Some minor greenish
clay.

SAND: same as above but noted more
greenish clay possibly a small lens.

131— SS
131—2

137— SS
137.2



145-

I

1:

155—

j
RADIAN LOG OF DRILLING OPERATIONS
CORPORATION

Boring or Well No. P—20m
Location Radar Range S. of Landfill 4
Log Recorded by Peter A. Waterreus
NOTES: BGwBackground. STShelbv Tube.
SSSplit Snoon. CBCorebarrel. GGrab

I

Sheet _I. of _.&

Sample
Depth Zone

Sample
Type
Taken

Project Air Force Plant 4 IRP

Beginning 2/24/86 and end
3/04/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver l5O0 Lee Gebbert
Sampling Interval (Estimated) 5

Graphic
Log S trat igraphy Remarks

SAND: same as above but moist.

SAND: same as above but vet.

145— SS
145.3

150— SS
150.5

SS SAND: same as above.155—
155.1

TD 155 ft.

•1

I

'I C—323
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RADIAN
CORPORAT ION

LOG OF DRILLING OPERATIONS Sheet ....L of ....L..

Boring or Well No. P—21u
Location Radar Range
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STShelbv Tube.
SSSolit Spoon. CBCorebarrel. GGrab

Project Air Force Plant 4 IRP

Beginning 2/25/86 and end
3/10/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert
Sampling Interval (Estimated) 5

Sample
Sample Type

Depth Zone Taken Stratigraphy Remarks

I

SAND/SILT: Very fine to coarse, plastic,•'
slightly damp. Minor is gravel, cal—
careous, mottled dark brown, and orange
and white—is poorly sorted angular—sub—
rounded.

CLAY/SILT: minor graven and sand, red-
dish brown with white caliche, cal—

careous, plastic, slight damp—dry.

SAND AND GRAVEL: sand is orange sub—
rounded fine to coarse, slight cal—
careous due to LS sand with quartz.
Gravel is LS white—tan fine grained
sand to small cobble.

SAND: minor is gravel—subrounded,
orange, medium grain, well sorted

quartz (not calcaroues), slightly
damp—dry, roudned—subrounded.

C—3 24

Graphic
Log

I

0—5 clayey silt minor SAND & GRAVEL. Dark
brown slight damp—dry roots, plastic.

5—

10—

15—

20—

5—6 ST

10— ST
11.1

15— ST
15.5

20— ST
21.1

HNU 0.25 WI
0.25
Polytes t
neg.

HNU 0.25/
0.25

BNU 0.35/
0.30

I



RADI AN
CORPORATION

LOG OF DRILLING OPERATIONS Sheet ...L. of ._L.

I

Project Air Force Plant 4 tEl
Beginning 2/25/86 and end
3110/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver1300: Lee Gebbert
Sampling Interval (Estimated) .5

SAND AS ABOVE 25.5.
SILT SAND & GRAVEL worm tubes system
mottled orange and tan, damp—moist.

29 hit slot of LS & fossils (oysters)
in SAND.
Hit water.
SAND and some LS gravel. SAND medium

grained, sub—angular to round, wet,
sand is mainly quartz to aprox. 20%
LS and light orange. LS is white—tan.

LS gravel & SAND: slight orange, vet
saturated, very fine (minor silt, sand
is primarily quartz with some CACO3.
LS—mottled tan and orange, small—large
gravel.

Boring or Well No. P—21u
Location Radar Range

j
Log Recorded by Peter A. Waterrens
NOTES: BGBackround. ST—Shelby Tube.
SSSnlit Spoon. CBCorebarrel. GGrab

Sample
Sample

Type Graphic
Depth Zone Taken Log Stratigraphy Remarks

25—26 ST

30—32 ST

35— ST
35.7

25—

I

1

1

40—

I

ENU 0.35/
0.35

fiND 0.35/
0 •35

fiND 0.35/

0.3

At 37' hit walnut.

40.5 ft. No returns.

C—325
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BAD IAN
CORPORAT ION

LOG OF DRILLING OPERATIONS Sheet ..... of ........

Boring or Well No. P—21u
Location Radar Range
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STShelbv Tube.
SSSplit Snoon. CBCorebarrel. GGrab

Sample
Sample Type

Depth Zone Taken

45—

50—

55—

60—

Project Air Force Plant 4 IRP

Beginning 2/25/86 and end
3110/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

I

I

S

Graphic
Log Stratigraphy Remarks

C

G

C

G

C

LIMESTONE AND SHALE: LS is tan to tan—
nish gray3 calcareous3 firm, friable3
dry.

Drilling easier 48—48.5' SHALE: dark

gray, calcareous, fissile, dry.

LIMESTONE AND SHALE: same as above.
(45').

52—53' LIMESTONE AND SHALE BEDS.

LIMESTONE: minor shale, description
as above. Drilling easier 56—56.5'.

LIMESTONE: minor shale same as above.

C—3 26



RADIAN LOG OF DRILLING OPERATIONS Sheet .A.. of _L.
CORPORATION

Boring or Well No. P—21u Project Air ForcePlant 4 IRP
Location Radar R.ane Beginning __2125/86 and end
Log Recorded by Peter A. Waterreus 3/10186 of drilling operation
NOTES: BGBackround. STShelby Tube. Type Drill Rig and Operator Cardner
SSSD1it Spoon. CBCorebarrei,. GCrab Denver 1500: Lee Gebbert

Sampling Interval (Estimated) 5

Sample
Sample Type Graphic

Depth Zone Taken Log Stratigraphy Remarks

= __

H
_65— C _____ LIMESTONE: some shale and minor brown

— _____ sandy siltstone and pyrite. Descrip—
— _____ tion on LS & Shale as above.

_E
___

— i-I
70— C SANDY SILTSTONE AND SANDSTONE: siltstone
—. is brownish with very fine sand. Sand—
— stone is tannish white calcareous, very
— fine to fine, well sorted1 rounded.
— -_ Minor pyrite.

-
-

75— C SILTY CLAY AND SANDSTONE: minor brown
— sandy siltstone and limestone. Clay is
— gray, sandstone is as above. Gray to
— (1.. white consolidated to weak calcite
— [ .. cement. Shale is gray.

— ' - Drilling harder @ 78 5'

80— C SAND AND SANDSTONE minor pyrite and
— greenish clay, sand is probably con—
— solidated but came up loose. Sandstone
— is grayish white, veil cemented, fine,
— veil sorted, rounded

C—327
.



e ' '-*—. '-s

RADIAN
CORPORATION

LOG OF DRILLING OPERATIONS Sheet .i_ of __

Boring or Well No. P—21u
Location Radar Range
Log Recorded by Peter A. Waterreus
NOTES: BGBackround. STShelby Tube.
SS—SD1It SDoon. CBCorebarrel. GGrab

Project Air Force Plant 4 IRP

Beginning 2/25/86 and end
3/10/86 of drilling operation

Type Drill Rig and Operator Gardner
Denver 1500: Lee Gebbert
Sampling Interval (Estimated) 5

Sample
Sample Type

Depth Zone Taken
Graphic
Log

SAND: minor pyrite, grayish white,
fine, veil sorted, rounded, dry.
SAND: same as above but damp.

CLAYEY SAND: sand is fine, well
sorted, rounded, mixture is damp to
moist.

SANDSTONE: loose to consolidated with
minor pieces having calcite cement.

Grayish white, fine, well sorted,
rounded, moist.

C—3 28

Stratigraphy Remarks

G

C

1

G

85—

90

95—

100—

I
I

G

G

CLAYET SAND: same as above but damp to
dry.

CLAYEY SAND: same as above.

-J

G

I

I



RAD I AN

CORPORAT ION
LOG OF DRILLING OPERATIONS Sheet ...L. of _L.

Project Air Force Plant 4 IRP

Beginning 2/25/86 and end
3/10/86 of drilling operation
Type Drill Rig and Operator Gardner
Denver 1500: Lee Cebbert
Sampling Interval (Estimated) 5

Boring or Well No. P—21u
Location _ladar Range
Log Recorded by Peter A. Waterreus
NOTES: BGBackground. STShe1bv Tube.
SSSolit SDopn. CBCorebarrel. GGrab

Graphic
Log Stratigraphy Remarks

J Sample
Sample Type

Depth Zone Taken

105

j

¶

110—

C

C

CLAYSTONE AND CLAYEY SAND: interbedded,
greenish, firm, dry to slight damp,
sand is fine grained and rounded.

SANDY SHALE: brownish gray, firm,
slightly fissile, dry.
TD @ 110 ft.

1

I
C—329
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RAD IAN
CORPORAT ION

LOG OF DRILLING OPERATIONS Sheet of ._a_.

Boring or Well No. P—22u
Location Landfill No. 3
Log Recorded by Tobv Walters
NOTES: BGBackground. STShelby Tube.
SSaSDlit Snoon. GGrab

Project Air Force Plant 4 IRP

Beginning 3/18/86 and end
3120/86 of drilling operation I

Type Drill Rig and Operator CHE—75.

Bag2ett
Sampling Interval (Estimated) 5 ft

Sample
Sample Type

Depth Zone Taken Stratigraphy Remarks

I

Draeger poly—
test (p08) 1
stroke
HNU 35

Graphic
Log

TOPSOIL: with asphalt1 moist1 yellow—
brown with gray silty shale.

5—10 SHALE: silty, gray, with hard lime
stone fragments. Wet at 9—10', making
water.

ST

5—

10—

15—

20—

No sample.
SHALE: silty1 hard, with limestone
fragments, turning to well consoli-
dated limestone at 15'.

FOSSILIFEROUS LIMESTONE: and shale
indurated, shale in calcareous.

ST

Contaminated
cuttings 5—
5.5', strong
petroleum
odor.

I

0.0

0.0

1

I

I

At 18' no sample.

LIMESTONE: light gray, fossiliferous,
well indurated.

SHALE: gray, silty, turning to fossil-
iferous limestone at 24', shell frag-
ments, hard drilling.

C—330



I

25—

I

35—

I

:
40—

RAE IAN
CORPORAT ION

LOG OF DRILLING OPERATIONS

Boring or Well No. P-22u
Location Landfill No. 3

J
Log Recorded by Tobv Walters
NOTES: flGBackgrpund. ST—Shelby Tube.
SSSo1It Snpon. GGrnb

Sample
Sample Type

Depth Zone Taken

Sheet ...2.... of _
Project Air Force Plant 4 IRP

Beginning 3/18/86 and end
3/20/86 of drilling operation
Type Drill Rig and Operator CME—75.

Bag2ett
Sampling Interval (Estimated) 5 ft

Graphic
Log Stratigraphy Remarks

LIMESTONE: shaley, light gray, cemented,
shell fragments and pyrite.

CLAY: gray, silty, fairly plastic, turn-
ing to sandy clay, carbonaceous, pyrite.

SS SAND: light gray; unconsolidated, car-
bonaceous, dry, fine—grained, well
or ted.

SAND: bone white, dry, unconsolidated,
clay matrix, well sorted.

C—331



RAD IAN

CORPORAT ION
LOG OF DRILLING OPERATIONS Sheet of __

Boring or Well No. P—22u
Location Landfill No. 3
Log Recorded by Toby Walters
NOTES: BGaBackground. STShelbv Tube.
SS"SDlit Snoon. GGrab

Sample
Sample Type

Depth Zone Taken

45—

50—

55...

60—

Project Air Force Plant 4 IRP

Beginning 3/18/86 and end
3/20186 of drilling operation]
Type Drill Rig and Operator CME—75..

Baggett
Sampling Interval (Estimated) 5

I

I

I

I

Graphic
Log Stratigraphy Remarks

Ss

SS

SAND: silty, light gray, with clay
matrix, unconsolidated.

SAND: cemented, very hard, turning vet
at 55', well sorted, silicic cement.

SAND: brown, wet, fine-medium—grained. Water at 50'.

unconsolidated, quartrose.

CLAY: gray—green, fairly plastic,
turning to green confining clay, dry.
TD: 62.5 ft.

C—332
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TABLE E-13

LIThOLOGIC LOG OF MONITOR WELL P-22M

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0 - 4.0 FILL SP Varicolored, sand, gravel, clay,
dry, no odor.

4.0 - 6.0 SANDY CLAY CL Gray (N 4), moderately cohesive,
slightly plastic, wet, slight to
strong solvent odor.

6.0 - 31.0 LIMESTONE -- Gray (N 3 to N 8) brittle angular
fragment, shell fragments, Walnut
Formation.

31.0 - 55.0 SANDY CLAYSTONE SW Sand is whitish gray (N 7 to N 8)
- CLAYEY very fine-grained, well rounded,
SANDSTONE very well cemented; clay is gray,

(N 4 to N 6), hard, moderately
plastic, slightly cohesive, some
shell fragments noted (Paluxy
Formation).

55.0 - 61.0 SAND SW Whitish (N 8), very fine-grained,
well rounded.

61.0 - 80.0 SILTY CLAY ML Bluish white (5B 9/1), slightly
cohesive, moderately plastic; minor
fine sand interbeds.

80.0 -133.0 SAND SW Grayish white (N 8), very
fine-grained, well rounded.

133.0-136.0 CLAY CH Gray (N 5 to N 7), cohesive,
plastic.

TOTAL DEPTH OF BOREHOLE: 136 Feet

*Unified Soil Classification System
ASTM D-2487

HARGIS + ASSOCIATES, INC.

C—333



RADIAN
CORPO RAT ION

LOG OF DRILLING OPERATIONS Sheet ...L. of

I —

I —

I

15—

U -

-

20—

Project Air Force Plant 4 IRP

Beginning 3/11/86 and end
3/17/86 of drilling operation
Type Drill Rig and Operator CME—75.

Ba22ett
Sampling Interval (Estimated) 5 ft

Stratigraphy Remarks

Walnut Forma-
tion.

I C—334

Boring or Well No. P—23u
Location Lake Worth Area
Log Recorded by Tobv Walters

j
NOTES: BGBack2round. STShelbv Tube.
SSSulit Snoon. C—Grab

Sample
Sample Type

Depth Zone Taken
Graphic
Log

LIMESTONE: yellow—gray, fossiliferous,
turning to fine sand at 4—4.5'. 252
sand, 75% limestone over 5' interval.

LIMESTONE: yellow—brown, fossiliferous,
with thin stringers of sand (1/4"
thick).

LIMESTONE: bard, gray, shaley; shale is
calcareous, fissile, strong color
change. First shale at 9'.
LIMESTONE: bard, shaley, well
cemented.

Rig chatter-

ing.

Fossiliferous 15—18'.

SHALE (18—19').
LIMESTONE (19—20'): fossiliferous.
SHALE: dark gray with limestone
stringers (fossiliferous limestone),
shale is fissile, soft, calcareous.



SAD IAN
CORPORATION

LOG OF DRILLING OPERATIONS Sheet ...2..... of _L..

Project Air Force Plant 4 IRP_

Beginning 3/11/86
3/1 7/Rh

LIMESTONE: light: gray1 fossiliferous1
hard, minor shale (22—25').

SHALE: soft, dark gray, silty, cal.—
careous.

SAND: light gray, siliceous with clay
stringers, very fine—grained, dry, un—
cemented thin gravel 0.5' thick.
36—38' as above.
SAND: yellow brown, fine—to—medium—
grained, well sorted.

SAND: yellow tan, fine—grained, veil
sorted, silty, wet, more moist with
depth.

Boring or Well No. P—23u
Location Lake Worth Area
Log Recorded by Toby Walters
NOTES: BCBackground. STShelbv Tube.
SSSplit Spoon. C—Crab

and end
-. -- of drilling operation

Type Drill Rig and Operator CME—75.

Baggett
Sampling Interval (Estimated)

Sample
Sample Type Graphic

Depth Zone Taken Log Scratigraphy Remarks

5 ft I

I
I

25—

30—

35—

40—

SHALE: gray with fine silt, pyrite (10%),
sand stringers.

35—36 SS

C—335 I



L

Boring or Well No. P—23u
Location Lake Worth Area
Log Recorded by _Tobv Walters
NOTES: BGBackrouud. STShelbv Tube.
SS—SDlit Snoon. GGrpb

Sample
Sample Type

Depth Zone Taken

45—

1:
50—

55—

Air Force Plant 4 IRP
1/11 /pc—. -- and end

_____________________ of drilling operation
Type Drill Rig and Operator C—75.

Ea22ett
Sampling Interval (Estimated) 5 ft

BAD IAN
CORPORATION

LOG OF DRILLING OPERATIONS Sheet ..3 of _3_

Project
Beg inning
ill 7/RF

Graphic
Log Stratigraphy Remarks

SAND: brown, fine—grained, well sorted,
silicic matrix unceuiented, moist.

Making water
at 48'.

SAND: fine—grained, 'veil sorted, with
streaks of carbonaceous material; inter—
bedded clay 53—55', gray with hard
streaks of sandstone.

Abundant
water.

SANDSTONE: hard, carbonaceous, with
interbedded clay.
TD: 55 ft.

1•

C—3 36



TABLE E-15

LIThOLOGIC LOG OF MONITOR WELL P-24U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 25.0 FOSSILIFEROUS -- Light yellowish gray to light gray
LIMESTONE (5 Y 8/1 to N 5 to N 8); clay

interbeds, firm, cohesive.

•At 17 feet, color grades to medium
gray (N 4 to N 5), harder.

At 18 feet, color grades to white to

light gray (N 5 to N 9).

At 23 feet, trace dark gray (N 4 to

N 5), claystone-shale.

At 23.5-25 feet; siltstone, medium
to light gray (N 5 to N 8).

25.0 - 56.0 SILTY SAND- ML Medium light gray (N 6), very fine-
SANDY SILT grained, soft, well sorted.

At 49.5 feet, thin, hard layer,
cuttings appear to be limestone.

At 50-56 feet, intermittent, harder

layers, trace lignite.

56.0 - 61.0 CLAYEY SILT CL Pale green to yellowish gray
(5 BG 7/2 to 5 Y 8/1), soft,
noncohesive.

TOTAL DEPTH OF BOREHOLE: 61 Feet

*Unjfjed Soil Classification System **Drjlled by mudrotary
ASTM D-2487

C-337 HARG!S+ASSOCIATESjNC.
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TABLE E-14

LITHOLOGIC LOG OF MONITOR WELL P-24M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*

0.0 - 26.5 FOSSILIFEROUS -- Light yellowish gray to light gray
LIMESTONE (5 V 8/1 to N5 to N 8), weathered

clay interbeds.

At 18 feet, darker gray (N 3 to
N 5).

At 22.5 feet, harder layer, white.

At 25-26.5 feet, more silt and clay,
hard.

26.5 - 56.0 SILTY SAND ML Dark gray (N 5), very fine-grained,
well sorted; trace clay, dark gray
(N 3 to N 4).

At 40-41 feet, limestone, hard, very
light gray to medium gray (N 5 to
N8).

At 44-46 feet, hard layer.

56.0 - 72.0 CLAYEY SILT CL Medium gray (N 6), slightly
cohesive; trace sand, trace lignite.

At 60 feet, silty clay, more sticky,
trace sand, color change to light
bluish gray (5 B 7/I).

At 61 feet, more sand.

At 68 feet, some clay is form, some
slightly cohesive, color change to
light gray (N 7).

At 72 feet, more sand.

*Unjfjed Soil Classification System **Drjlled by mud rotary
ASTM D-2487

C-338
HARGIS+ASSOCIATES, INC.
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TABLE E-14 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-24M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

72.0 -131.5 SAND SP Pinkish gray (5 YR 8/1), very fine-
to fine-grained, well sorted, well
rounded, slightly cemented.

At 85.0-86.5 feet, lignite layer.

At 90 feet, grading to very fine
sand.

At 111-112 feet, lignite layer.

At 112-130 feet, trace silt and

pyrite.

131.5-134.0 SILTSTONE- CL Light bluish gray (5 B 7/1),
CLAYSTONE moderately cemented, interbedded

harder layers.

TOTAL DEPTH OF BOREHOLE: 134 Feet

*Unifjed Soil Classification System **Drjlled by mud rotary
ASTM D-2487

C-339 I-iARGIS± ASSOCIAtES, INC.



TABLE E-17

LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 6.0 SILTY SAND SM Light brown (5 YR 5/6), fine- to
medium-grained; some weathered
caliche nodules.

6.0 - 12.0 SANDY SILT ML Same color; trace clay.

At 10 feet, color change to grayish
orange (10 YR 7/4); less sand and
more clay.

12.0 - 24.0 CLAYEY SILT CL Grayish orange (10 YR 7/4), slightly
sticky; trace sand.

24.0 - 32.0 SANDY SILT SM Same color; sand is fine- to medium-

grained.

32.0 - 33.0 GRAVELLY CLAY CC Same color, noncohesive; gravel is
varicolored, fine-grained, angular
to subrounded.

33.0 - 35.0 GRAVELLY SAND GD Varicolored, fine- to coarse-
grained, angular to subrounded
grains consisting of weathered
limestone, chert, and calf che;
gravel is fine-grained; some silt
and clay.

35.0 - 37.0 LIMEY SHALE -- Dark gray (N 3), weathered; clay
interbeds; appears to have an oily
based matrix; soft and easily
friable.

At 37 feet, some fossil fragments

(oyster shells).

*Unified Soil Classification System **Drjlled •by mud rotary
ASTM D-2487 • HARGIS+ASSOCIATES, INC.

C—340
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TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25U

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIALt

37.0 - 44.0 FOSSILIFEROUS -- Light gray (N 6 to N 7), dense,
LIMESTONE fossils are oyster shell fragments;

light greenish gray (5 G 8/1) clay
- interbeds.

At 41.0 feet, limey sand, fine-
grained.

At 41.5 feet, very dense, but still
some clay and silt interbeds; trace

pyrite.

44.0 - 55.0 LIMEY SHALE -- Medium gray (N 4 to N 6); clay
interbeds.

55.0 - 57.5 LIMESTONE -- Same color, dense, no visible
fossils; some clay interbeds.

57.5 - 61.0 SILTY CLAY! CL Medium gray to greenish gray (N 5 to
CLAYEY SILT N 6 to 5 G 6/1), slightly cohesive,

slightly sticky; some lignite.

61.0 - 68.0 SANDY SILT ML Medium gray (N 3 to N 5); sand is

very fine-grained.

68.0 - 80.0 SILTY SAND SM Light gray (N 6 to N 7), very fine-
grained.

At 68.5 feet, thin lignite layer.

At 74,0 feet, some clay.

At 78.0 feet, sandstone, very fine-

grained.

At 79.0 feet, thin lignite layer.

At 80.0 feet, some clay.

*Unjfjed Soil Classification System Drill?d kypiqd
ASTM D-2487 C—341 ATES,INC.



TABLE E-17 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-251J

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

80.0 - 91.0 SILTY CLAY! CL Same as 57.5-61.0 feet.
CLAYEY SILT

At 85-86 feet, sandstone, very fine-
grained, strongly cemented.

At 87-87.5 feet, trace pyrite.

At 88.0 feet, whitish, silty
sandstone.

91.0 -102.0 SANDY SILT/ ML Light gray (N 6 to N 7), very fine-
SILTY SAND grained; silty content varies with

depth; weakly cemented.

At 100 feet, trace clay.

102.0-114.0 SAND SP Same color, very fine- to fine-
grained, well sorted, subrounded to
rounded, clean, soft.

At 111-112, sandstone with pyrite;
trace lignite.

114.0-115.0 SILTY CLAY! CL Greenish gray (5 GY 6/1), slightly
CLAYEY SILT cohesive; trace sand.

TOTAL DEPTH OF BOREHOLE: 115 Feet

*Unified Soil Classification System gDrill INCATM - -42 j A A A.,,



TABLE E-16

LITHOLOGIC LOG OF MONITOR VEIL P-25N

DEPTH INTERVAL

(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

0.0 - 32.0 SANDY SILT ML Grayish orange (10 YR 7/4), soft,
noncohesive; sand is very fine- to

medium-grained, angular to rounded,
some grains appear to be limestone;
mild reaction with HC1.

32.0 - 57.5 FOSSILIFEROUS -- Medium gray (N 4 to N 6), fossils
LIMESTONE WITH are oyster shell fragments.
SHALE

At 32-34 feet, weathered shell

agglomerate, grayish orange
(10 YR 7/4); some medium to coarse

sand, varicolored, rounded.

At 34-35 feet, harder.

At 35-39 feet, shale-limestone
interbeds; some medium sand grains.

At 39-40 feet, more shale, dark gray

(N 3).

At 40-43 feet, harder, lighter gray.

At 43-43.5 feet, more shale, darker

gray.

At 43.5-44.5 feet, harder, more
shell fragments.

At 44.5-47 feet, hard limestone-
shale interbeds.

At 47-49 feet, softer, more shaly
bedded; some silty clay.

At 49-56 feet, hard limestone-shale
interbeds.

*jfj Soil Classification System **Drilled by mud rotary
ASTM D-2487

C-343 HARGIS±ASSOCIATES, INC.



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*.*

At 56-57.5 feet, silt, yellowish
gray (5 Y 8/1), soft, noncohesive,
some fine sand.

57.5 - 58.5 CLAYEY SILT CL Medium gray (N 5), soft, moderately
cohesive.

58.5 - 64.0 SANDY GRAVELLY GM/GC Medium to light gray (N 5 to N 6),
SILT, SANDY sand is fine- to medium-grained;
GRAVELLY CLAY gravel is fine, angular; some layers

of shale.

At 59 feet, shale appears to have an
oily matrix.

64.0 - 66.0 SILTY SANDY GM Varicolored, fine-grained, poorly
GRAVEL sorted, angular; sand is very fine-

to fine-grained; some clay.

66.0 - 69.0 SANDY SILT! SM/SC Olive gray (5 V 4/1), soft,
SANDY CLAY moderately cohesive; sand is fine,

10-20 percent.

At 67-69 feet, color change to

medium gray (N 5).

69.0 - 74.0 CLAYEY SILT/ CL/SM Medium light gray (N 6),
SANDY SILT interbedded.

74.0 - 76.0 CLAYSTONE/ -- Light olive gray (5 V 6/1),
SILTSTONE moderately cemented; soft,

moderately cohesive; some fine sand.

76.0 - 80.0 SILTY CLAY CL Light olive gray (5 Y 6/1), soft,
moderately cohesive; some fine to
very fine sand.

80.0 - 82.0 CLAY CL Light olive gray (5 Y 6/1), soft,
cohesive, more dense with depth;
trace fine sand.

*Unjfjed Soil Classification System by mud rotary
ASTM D-2487

C-344 HARGIS+ASSOCIATES, INC.



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTH INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

82.0 - 91.5 SANDY SILTY CL Light olive gray (5 V 6/1), soft,
CLAY moderately cohesive; 10 percent sand

is fine- to inedium-grained, angular
to rounded.

At 82-83 feet, lignite layer.

At 85 feet, color change to light

greenish gray (5 G 8/1).

At 85.5 feet, very fine sandstone or
shale layer.

91.5 -100.0 SANDY SILT! SM Pinkish gray (5 YR 8/1), very fine-
SILTY SANDSTONE to fine-grained, lightly cemented,

friable; cemented sandstone is higly
reactive with HC1.

100.0-111.0 SAND SP Light gray (N 7 to N 8) to pinkish
gray (5 YR 8/1), very fine- to fine-
grained, well sorted, rounded to
well rounded, clean, soft.

At 105-106 feet, harder layer,
probably sandstone.

111.0-125.0 SILTY CLAY! ML/CL Light greenish gray (5 G 8/1) to
CLAYEY SILT light olive gray (5 V 6/1), slightly

firm to soft, moderately cohesive;
some lignite and fine sandstone.

125.0-158.0 SILTY SAND SM Pinkish gray (5 YR 8/1), very fine-
grained, soft, loose, clean.

At 142 feet, some clay.

At 154 to 155 feet, sand is coarser
but still fine-grained, well sorted
and rounded, less silt.

*Unifjed Soil Classification System **Drjlled by mud rotary
ASTM D2487 HARGIS+ASSOCIATES, INC.

C—345



TABLE E-16 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-25M

DEPTh INTERVAL
(feet below
land surfaces SOIL TYPI

GROUP
SYMBOL*

i,; L ,

TOTAL DEPTH OF BOREHOLE: 160 Feet

*Unjfjed Soil Classification System
ASTM D-2487

DESCRIPTION OF MATERIAL

158.0-160.0 SILTY CLAY CL Light bluish gray
slightly cohesive,

(5 B 5/1),
trace sand.

**Drilled by mud rotary
C346 : HARGIS+ASSOCIATES,NC.
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TABLE E-19

LITHOLOGIC LOG OF MONITOR WELL P-26U

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL

0.0 - 1.0 ASPHALT AND
GRAVEL FILL

1.0 - 5.0 SILTY CLAY! -- Dark yellowish brown, soft,
CLAYEY SILT moderately cohesive.
WITH WEATHERED
LIMESTONE At 4.5 feet, color change to grayish

orange (10 YR 7/4).

5.0 - 12.0 CLAYEY -- Very pale orange (IDYR to 7/4),
LIMESTONE limestone is weathered; clay is

soft, slightly cohesive.

At 11.0 feet, softer, more clay,
color change to dark yellowish

orange (10 YR 6/6).

12.0 - 23.5 WEATHERED -- Grayish orange (10 YR 7/4); gravel
LIMESTONE! is fine- to medium-grained, rounded,
CLAYEY GRAVEL to subangular limestone; clay is

soft, moderately cohesive.

23.5 - 26.0 LIMESTONE -- Medium bluish gray (5 B 5/1), hard.

At 24.5 feet, shale/clay interbeds,
color grades to medium light gray
(tI6).

26.0 - 36.0 LIMEY SHALE AND -- Medium gray to medium light gray
CLAY (N 5 to N 6), no visible fossils,

moderate reaction with HC1.

At 28-34 feet, softer.

At 34 feet, harder.

36.0 - 46.0 FOSSILIFEROUS -- Medium light gray (N 6 to N 7),
LIMESTONE hard, brittle, shell fragments,

strong reaction with HC1.

At 42.0 feet, softer, more shale.

*(jnified Soil Classification System
**Drillj .pud ra,rASTM D-2487 - A .,b-i-A LATES,IN



TABLE E-19 (continued)
LIThOLOGIC LOG OF MONITOR WELL P-26LJ

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL**

46.0 - 53.0 SHALE -- Medium gray (N 5), brittle, hard,
some shell fragments; some clay
i nterbeds.

53.0 - 65.0 LIMESTONE -- Medium light gray (N 6), hard, some
shell fragments.

At 55-57 feet, limestone and shale
I nterbeds.

At 57-65 feet, hard, more shell

fragments.

65.0 - 75.0 SILTY CLAY CL Light olive gray (5 Y 6/I),
moderately soft, moderately
cohesive.

At 72-75 feet, color change to
medium light gray (N 6 to N 7), more
firm and cohesive.

75.0 - 90.0 SANDY SILT ML Light olive gray to yellowish gray,
soft, noncohesive; sand less than

10 percent, very fine-grained.

91.0 - 93.0 SILTY CLAY CL Brownish gray (5 YR 4/1), soft,
slightly cohesive.

At 91.0 feet, thin pyrite layer.

TOTAL DEPTH OF BOREHOLE: 93 Feet

*Unified Soil Classification System INC

C— 348



TABLE E-18

LITHOLOGIC LOG OF MONITOR WELL P-26N

.—, .

DEPTH INTERVAL

(feet below
iand surface) Son TYPE

GROUP
SYMBOt * OISCRIPTION OF MATFPTAI**

0.0 - 2.0 ASPHALT AND
FILL

2.0 - 5.0 SILTY CLAY CL Brownish gray (5 YR 4/1), soft,
moderately cohesive.

5.0 - 12.0 CLAYEY
LIMESTONE

-- Pinkish gray
(5 YR 8/1 to
some clay is

(10 YR 7/4),

to yellowish gray
5 V 8/1), weathered;

grayish orange
dense, cohesive.

At 9.0 feet,

color grades

(10 YR 7/4).

less clay, more silt,

to grayish orange

At 14 feet, dense, sticky clay
interbeds, grayish orange to dark
yellowish orange (10 YR 7/4 to 10 YR

6/6).

21.0 - 24.0 CLAYEY
LIMESTONE

-- Same as 5.0-12.0 feet.

24.0 - 36.0 LIMEY SHALY
CLAY

-- Medium bluish gray (5 B 5/1),
slightly cohesive; shale is brittle,
friable; highly reactive with HC1.

At 33.5 feet, clay is more dense and
sticky, more shale.

At 36 feet, trace pyrite and shell

fragments.

*Unjfjed Soil
ASTM D-2487

Classification System

C—349

1Dri ll?AI INC.

12.0 - 21.0 LIMESTONE -- Yellowish gray (5 Y 8/1), weathered
to grayish orange (10 YR 8/1); some
subrounded gravel, fine- to medium-

grained.

At 30 feet, softer,
darker gray (N 3 to

color grades to
N 4).



TABLE E-18 (continued)
LIThOLOGIC LOG OF MONITOR WELL P-26M

DEPTh INTERVAL
(feet below GROUP
land surface) SOIL TYPE SYMBOL* DESCRIPTION OF MATERIAL*.*

36.0 - 41.0 FOSSILIFEROUS -- Medium gray (N 5 to N 6), hard,
LIMESTONE trace pyrite, shell fragments.

At 38-40 feet, softer.

41.0 - 52.0 11MEV SHALE -- Grayish black to medium gray (N 2 to
N 5), brittle; clay interbeds are
soft and noncohesive; appears to
have an oiiy matrix.

At 41.5 feet, thin, white siltstone

(chalk).

52.0 - 80.0 LIMESTONE WITH -- Medium gray (N 3 to N 5), hard, some
SHALE shell fragments; trace chert.

At 56 feet, more shale.

At 58 feet, more limestone.

At 60 feet, more shale.

At 60.5-63.5 feet, hard limestone,
numerous shell fragments.-

At 63.5 feet, shale with silty clay
interbeds, medium gray (N 4 to N 5)
to light olive gray (5 Y 6/1).

At 77 feet, some sandstone, very
fine-grained, well cemented very

light gray (N 7).

*Unified Soil Classification System **nrillk.r iNC.
C—350
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TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL
(feet below GROUP
land surface) soii TYPE SYMBOL* DESCRIPTION OF MATERIAL

80.0 - 94.0 CLAYEY SANDY -- Light olive gray (5 Y 6/I), soft,
SILT! SILTY moderately cohesive, slightly
SANDY CLAY sticky; sand is very fine-grained.

At 86 feet, thin layer of light gray
(N 7) very fine-grained sandstone,
color grades to brownish gray (5 YR

4/1).

At 87.5-88 feet, very fine-grained
sandstone, light gray (N 7).

At 89.5-90 feet, same as above.

At 91 feet, thin lignite layer.

94.0 -106.0 CLAY CR Brownish gray (5 Y 6/1), dense,
firm, cohesive, moderately plastic;
trace lignite.

106.0-112.0 SILTY CLAY/ CL/ML Brownish gray (5 Y 6/1), slightly
CLAYEY SILT cohesive; trace very fine-grained

sand.

112.0-120.0 SAND SP Light gray (N 7 to N 8), very fine-
grained, well sorted, soft, lightly
cemented.

At 112-114 feet, some silt.

At 120 feet, thin lignite layer.

120.0-134.0 SANDY SILT/ SM Light gray (N 7 to N 8), very fine-
SILTY SAND grained, noncohesive.

At 120-122 feet, silt layer,

brownish gray (5 V 6/1).

*Unified Soil Classification System by mud rotary
ASTM D-2487 c-351 HARGIS+ASSOCJATES, INC.



TABLE E-18 (continued)
LITHOLOGIC LOG OF MONITOR WELL P-26M

DEPTH INTERVAL
(feet below
land surfac

GROUP
SYMROL*

TOTAL DEPTH OF BOREHOLE:

*Unified Soil Classification System
ASTM D-2487

171.5 Feet

*jri11A AATES INC.
C—352

. SOIL TYPE DESCRIPTION OF I4ATERIAI*.*

134.0-167.0 SAND SP Yellowish gray (5 Y 8/1), very
to fine-grained, well sorted,

rounded, lightly cemented.

fine-

At 165-167 feet, well cemented.

167.0-171.5 SILTSTONE/ SILT ML Light greenish gray (5 G 8/1),
slightly cohesive; interbedded
harder white siltstone layers.

soft,
with
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FIGURE 0—3. SCHEMATIC CONSTRUCTION DIAGRAM OF
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MONITOR WELL P-2

41. HARGIS ASSOCIATES.
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machine—Cut slots, 288 slots
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SHALE ______ ______ 219.5 ____________LIMESTONE 'I EN 221 . : PVC CAP
D"...E FM.

FIGURE 0—4. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-3
HARGIS ASSOCIATES

(PALUXY FORMATION)

C—355



SAND

SLCTTCO PVC SCREEN:
O.020-i'ch by 2—tnch horiiontol
machine—cut slots, 288 slots
per foot

SAND

SHALE B CLAY______
LIMESTONE GLEN

ROSE FM.

FIGURE 0—5. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P-4
(PALUXY FORMATION)
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THREADED PVC CASING

I 8—inch BOREHOLE

CLAY

I2'/4—inch BOREHOLE

FIGURE F—2. SCHEMATIC CONSTRUCTION DIAGRAM
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HYDROGEOLOGIC UNIT

SANO/CL rILL

SAND

CLAY

SAND/GRAVEL
ri _________

SHALE G000LAND

SHILL
AGGLOMERATE z

30

LIMESTONE
SHALE

SANDSTONE
SILT/SANDSTONE

CLAY

SANDSTONE

CLAY/SANDSTONE

CLAY

CLAY/SANDSTONE

SAND

TAND/CLA
SHALE

1.
— -U

FIGURE 0—9. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL
(PALUXY FORMATION)

C—362

P—6 MIDDLE

DEPTH BELOW
LAND SURFACE.
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HINGED STEEL ACCESS VAULT
WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD
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PEA GRAVEL
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24—INCH BOREHOLE

CEMENT SEAL

20—INCH BLANK STEEL CASING

I84 - INCH BOREHOLE

•CEMENT SEAL

II

II

.1

p)/ —INCH BLANK STEEL CASING

.srjr,c 4r(p KttL S-S.1

sb Is

CAP



SAND

SI IT

SAND/CLAY

FIGURE 0—10. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—7 UPPER (PALUXY FORMATION)

C—363

D(PTW
6(LOW LAND SURPAC(,

.W FE(T

ShELL AGGLO$IERATE

MYORO(OLOQ/C UN!T

SAND/CLAY PILL
CLAY

'—23.5

kp

SANDSTONE

HINGED STEEL ACCESS VAULT WITH LOCK

133/ench BLANK STEEL CASING

CLAY

5½—inch SCHEDULE 60 THREADED PVC CASING

374 TIC WAT&Q L(V(L 02/19/83

SLOTTED PVC SCREEN
0.010—inch 2—inch ho,izonIoI machine —cMI Cloli
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HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WEIJ. SEAL

cONCRETE PAD

36—,nch BOREHOLE

CEMENT SEAL

30—,nc$ BLANK STEEL CASING

SAND AND PEA GRAVEL

24—,ncI BOREHOLE

CEMENT SEAL

20—ncI BLANK STEEL CASING

I8 — nth 6OREHO&.E

GEMENT SEAL

I/s—rnch BLANK STEEL CASING

STA TIC W47(R L(VEL 02/84/85

5'h—,flch SCHEDULE 60 THREADED PVC CASING

SAND CK

I2/.—inc$ BOREHOLE

SLOTTED PVC SCREEN

0010—WICPI 2—.pcr NoqiloI6eI mec.a,-f 1101$

PVC CAP

SLOUGH(D BOREHOLE MATERIAL

FIGURE D-JJ. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—7 MIDDLE (PALUX' rO .TION)

C—364
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SILTY CLAY

NDY CLAY
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HINGED STEEL ACCESS VAULT WITh LOCK

SANITARY WELL SEAL.

CONCRETE PAD

2A—incI BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

54—inch SCHEDULE 80 THREADED PVC CASING

PEA GRAVEL

lB—inch BOREHOLE

CEMENT

I3%—ich BLANK STEEL CASING

I2/4 —i,d BOREHOLE
Sr4r.'c WATER LEVEL 02/23/85

SLOTTED PVC SCREEN
OOIO—mth a 2-inch hOiZOnlOI ,wJCPIine-Qlt IJOtl

PVC CAP

SLOUGHED BOREHOLE MATERIAL

NYDROC(OLOC,C L/NIT

SANDY SILTY CLAY

CLAYEY SAND

SHELL AGGLOMERATE

LIMESTONE

SANDSTONE

CLAY

FIGURE D—I2. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—B UPPER (PALUXY FORMATION)

C— 365



HYDROGEQLQG/C
UNIT

CONCRETE PAD

24—inch BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

CEMENT SEAL

I 3.375—inch BLANK STEEL CASING

BACKFILL (GRADE No.3 SAND)

4—Inch SCHEDULE 40
THREADED PVC CASING

I 8—Inch BOREHOLE

BENTONITE SEAL

SAND PACK (GRADE No. 3)

4—Inch PVC SCREEN
0.01 —inch slot sizs

PVC CAP

CEMENT

FIGURE F—4. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—8US

C—366

HARGIS + ASSOCIATES, INC.

4) ''' '-- -.
—,. .

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

DEPTH,
BELOW LAND SURFACE

IN FEET

____ 20

SANDY
SILTY CLAY

CLAYEY SAND

— 32
SHELL

CONGLOMERATE

LIMESTONE

CLA YE?
SANDSTONE

CLAYSTONE

72

SANDSTONE

84

CLAY

65

.4'cndoned
Borehole

92 -

I 23/—Inch BOREHOLE



H)'DROGEOLO6/C
UNIT

SANDY

SILTY CLAY

CLAYEY SAND

SHELL
CONGLOMERATE

FOSSILIFEROUS
LIME STONE

CLATEY
SANDSTONE

C LA YS T ONE

SANDSTONE

___ 22

_)28
— 36

56

66

72

64

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

I 2 3/4—inch BOREHOLE

CEMENT SEAL

65/—rnch BLANK STEEL CASING

4—Inch SCHEDULE 40
THREADED PVC CASING

BACKFILL (GRADE No. 3 SAND)

BENTONITE SEAL

8—Inch BOREHOLE

SAND PACK (GRADE No. 3 SAND)

4—Inch PVC SCREEN
0.0 I —Inch slot size

PVC CAP

SLOUCHED BOREHOLE MATERIAL

FIGURE F—5. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—8UN

C—367
HARGIS + ASSOCIATES, INC.
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DEPTH
BELOW LAND SU.OMCE,

,,'roRoG(oLoc,c UNIT IN FE(T

— —0-
SILTY CLAY

CLAYEY SAND AND GRAVEL

SHELL AGGLOMERATE —•--
—30

L —38

-SANITARY WELL SEAL

-CONCRETE PAD

36—lIch BOREHOLE

-CEMENT SEAL

-30-mch BLANK STEEL CASING

-24—inth BOREHOLE

-CEMENT SEAL

-20—inch BLANK STEEL CASING

PEA GRAVEL

I8¾—,nch BOREHOLE

CEMENT SEAL

'S/z—inch SCHEDULE BOThREAOED PVC CASING

STATIC WATER LEVEL 02/28/85

t3%—inch BLANK SIEEL CASING

I24—,nch BOREHOLE

PVC SCREEN

0.010—Inch 2—men ,oizonIoI ,nCChi4—CUI slot,

SAND PACK

FIGURE 0—13. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—B MIDDLE (PALUXY FORMATION)

C—3 68
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SANDSTONE

CLAY

SANDSTONE

CLAY
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MYDROG(QLOG/C UNIT

CLAY

SILTY CLAY

SILTY SANDY CLAY

CLAYEY SHALE

SHALEY LIMESTONE

SHELL AGGLOMERATE

SANDSTONE

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

24—inch 8OREHOLE

CEMENT SEAL

2O—rnch CASING

PEA GRAVEL

I6—unI1 BOREHOLE

CEMENT SEAL

33/s —,nch CAST NG

I2/. —mch BOREHOLE

SAND PACK

5½ —incI SCHEDULE 80 THREADED PVC CASING

ST.4T/C WATER LEVEL 2—22-85

SLOTTED PVC SCREEN
O.OTO—inclT L 2—inch horiZWTIoI W.@CA,. ,I IbIs

PVC CAP

FIGURE 0-14. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—9 UPPER (PALUXY FORMATION)

C—369
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UN / T

CLAY T
SILTY CLAY —

SILTY SANDY CLAY

CLAYEY SHALE
c:t4J

S HALEY
LIMESTONE

FOSSILIFEROUS
LIMESTONE

SANDSTONE

52

HINGED STEEL

4 •

ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

24—inch BOREHOLE

CEMENT SEAL

20—inch BLANK STEEL CASING

CEMENT SEAL

I 3% —inch BLANK

PEA GRAVEL

4—inch SCHEDULE 40
THREADED PVC CASING

I 8—inch BOREHOLE

BENTONITE SEAL

SAND PACK

4—inch PVC SCREEN
0.0 I 0—inch slot size

CENTRALIZER

PVC END PLUG

CEMENT

STEEL CASING

FIGURE F—6. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—9US

C—370 HARGIS + ASSOCIATES, INC.
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H YDROGEOLOG/c
LJN/I

CLAY/SILT

SILT/CLAY

SILTY GRAVEL

FOSS ILfFEOUS
U ME S TONE

CAV

FOSSILIFEROUS

LIMESTONE

SILT/SAND/CLAY

SANDSTONE

T36

I-.

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

12'/4—inch BOREHOLE

CEMENT SEAL

8 '/z—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

7 7/s—Inch BOREHOLE

SAND PACK

4—loch PVC SCREEN
0.0 I 0 slot sizi

CENTRALIZER

PVC END PLUG

FIGURE F—7. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—9UN

C—371
HARGIS + ASSOCIATES, INC. —
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NYDRO(QL OGIC UN/ T

CLAY

SILTY Ay

CLAYEY SANDY GRAVEL

SHELL AGGLOMERATE

tIM ESTONE

SANDSTONE

LIGNITE

CLAYEY SAND

SANDSTONE

q_

CLAY

FIGURE 0-15. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—S MIDDLE tPALUXY FORMATION
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—
39.5.
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HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

IS—mel, BOREHOLE

CEMENT SEAL

133'. —mth BLANK STEEL CASING
PEA GRAVEL

5½—ãnch SCHEDULE so THREADED PVC CASING

12¾—Nd BOREHOLE

STATIC WATER LEVEL OZ,'Z//SS

SLaTTED PVC SCREEN
O.OIO—i.ci S 2-inch l,.in.nh.I a,odSn. nm

SAND PACK

PVC CAP

FIGURE D—I6 SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—IO UPPER (PALUXY FORMATION)

c—373
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PVC CASING

C—374

FI(URE D—17. SCHEMATIC CONSTRUCTION DIAGRAM OF MONITOR WELL P—IO MIDDLE (PALUXY FORMATION)
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I—inch GALV. NIPPLES,

HASP—-%-
41 z 4& 4• CONCRETE PAD

HINGE

4" ID ACCESS
TO TOP OF PUMP

1 —inch GALVANtZED
PIPE, THREADED

P-Il (upper) - Diagram 2 of 2
A? plant #4(GD) - Paluxy Aqu1fer

C— 376

HANDLE —

GATE

GALVANIZED "TEE

FEMALE PLUG

WELL SEAL

/

64 64 I

CD. BLANX STEEL CASING

- 4-inch I.D. SCHEDULE 60 PVC CASING,
/ THREADED

- PIPE,

— STEEL COLUMN

— — — Bottm of access pipe set at top of
SU8MERSIBLE PUMP PUP

— — — — screen intake
at 89.22' from
surface

Role TD = 9y
Bottom of pump set at 91.82'



—I—

HYDROGEOL 06/C
06'! T

ASPHALT AND SUBGPADE

4—Inch SCHEDULE 40
THREADED PVC CASING

CE NTRALIZ ER

FOR MONITOR WELL P— I I US

C—377
HARGIS + ASSOCIATES, INC.

DEP 7W,

BELOW LAND SURFACE
IN FEET

0

HINGED STEEL ACCESS VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

12 '/4—Inch BOREHOLE

CEMENT SEAL

85/e—Inch BLANK STEEL CASING

PEA GRAVEL

SILTY CLAY

10

SHALE/LIMESTONE

— 7

SHALE/LIMESTONE

37
I-.

46

51.5— 54
SILTY CLAY

55

SAND WITH SILT

60
SLT/SAP4O/CLA'r/$lLT

FIGURE F—8.

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 I 0 slot slzs

CENTRALIZER

77/e—Inch BOREHOLE

PVC END PLUG

SCHEMATIC CONSTRUCTION DIAGRAM
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MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE
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CALE.
U.S. ARMY ENGINEER DISTRICT1 FT. WORTH

PLATE



C.e)
& .:_:s—

''
It'ch GALv NIPPLES.

P41.(idd.le) - Diazra,n 2 of 2
AF Plant #4(GD) — Paluxy Aquifer

C— 379

HANDLE —

HASP

GATEVAç'
GALVANIZED "TEE

FEMALE PLUG

WELL SEAL

4i4i4 CONCRETE PAD

HINGE

/-——/
77

/

10 3/kind 00. BLANK STEEL CASING

k-inch 1.0. SCHEDULE 60 PVC CASING,
THREADED

/
i—. I" ACCESS PIPE,

TO TOP OF PUMP

1 —inch GALVANIZED STEtL COLUMN
PU PE, THREADED

at top of
Dump

/

— — — Bottm of access pipe set
SUBMERSIBLE PUMP

— — Screen intake
at 156.11' from Burface.

Hole TD = 165.4'
Bottom of pump set at 159'.
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.
\JVELL P-IZ £u

/0 %—o. BLANK STEEL C.5IHG

—inch 1.0. SCHEOULE
THREAOEO

80 PVC CASING,

ACCESS PIPE,
TO TOP OF PUMP

—snct GALVANIZED
PIPE, THREADED

SUBMERSiBLE PUMP

STEEL COLUMN

S*ait o-t .porfr I'
Bthv o1'pLtinp 7'

C—381



SHALE

SANDSTONE

I

97/a—Inch BOREHOLE

CONCRETE SEAL

NOTE: HYDROGEOLOGIC UNITS BASED ON DRILLING LOG INTERPRETED BY

U.S. ARMY CORPS OF ENGINEERS, SEPTEMBER 16. 1985

FIGURE F—9. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 2US

C—382

HARGIS + ASSOCIATES, INC.

DEPTH,
8ELOW LAND SURFACE

IN FEET

LIMESTONE

HYDRO&EOLOG7C
UN /T

0
CLAY

3
GRAVEL/SAND

CLAY 85

3

SAND/ SA ND ST ONE

STEEL VAULT LID

SANITARY WELL SEAL

I 4—inch 5OREH0LE.

CEMENT SEAL

10—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
BLANK PVC CASING

BENTONITE SEAL

4—inch PVC SCREEN
0.0 I 0—Inch slot size

CENTRALIZER

PVC END PLUG
59

61.5

SHALE/SAND

73

Abondoned Borehole



CONCRETE AND FILL

STEEL VAULT LID

SANITARY WELL SEAL

SILT I 2 '/4—inch BOREHOLE

SANDY SILTY
LIMESTONE

FOSSIL IFE R OU S

LIMESTONE

CLAVEY !ILTS1ONE

LIMEY SANDSTONE

CLAYEY SILTSTONE
SANDY SILTSTONE

SILTY SANDSTONE
SANDS TONE

GRAVELLY SANO

CEMENT SEAL

85/e—inch BLANK STEEL CASING

PEA GRAVEL

BENTONITE SEAL

SAND PACK

4—inch PVC SCREEN
0.0 I 0—Inch slot size

CENTRALIZER

7 7/e—inch BOREHOLE

CENTRALIZER

H YDROGEOLO&/C
UN! T

DEPTH,
BELOW LAND SURFACE

IN FEET

8.0

15

4—Inch SCHEDULE 40
THREADED PVC CASING

58
58.5

61

64.5

70.5

72

77
78

82.6

SILTY
SANDSTONE

97

FIGURE F— I 0. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—I 2UN

C—383 HARGIS + ASSOCIATES, INC.
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WELL P- IZ(M'

C—385

JQ %—inchQ,. BLANK STEEL CASING

SCHEDULE eo PVC CASING1

-iscLD. ACCESS PIP•
TO TOP OF PUMP

I -uet GALVANIZED
PIPE, THREADED

SUBMERSIBLE PUMP

STEEL COLUMN

Bo4hswt 0f 14q.5'



L.ORPS OF ENGINEERS : U.S. ARMY
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W' HOLE/
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I —rnch GALV. NIPPLES.

Pa(uxy Mo-itr AJeIi

C—387

HANDLE —

HAS P

GALVANIZED TEE

PLUG

wcLL SEAL

4z4z4' CONCRETE PAD

HINGE
GATE

/
7

,

JO -inchO..8LANx STEEL CASING

-4—inch 1.0. SCHEDULE 80 PVC CASING,/ THREADED

/ -
- ACCESS PIPE,

TO TOP OF PUMP

- —inch GALVANIZED STEEL COLUMN/ P1 PE, THREADED

SUBMERSIOLE PUMP

PLrn\p ..sud-iti 88.1



DEPTH, HINGED STEEL ACCESS VAULT

SANITARY WELL SEAL "•J —'

CEMENT SEAL

85/e—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

C LA YE?
SILT/LIMESTONE

SAND PACK

SAND

4—Inch PVC SCREEN
0.0 I 0—Inch slot •Izs

77/e—Inch BOREHO.LE

CENTRALIZER

FIGURE F— I I .SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 3US

C—388

HARGIS + ASSOaATES, INC.

H YDROGEQLOG/C
UN / 7

8ELOWLAfVD SURFACE
IN FEET

TURF

-4

CLAYEY SILT

GRAVtL/LAYY/SILT

SILT

8.5

CONCRETE PAD

IZ'/4—nch BORENOLE

-4

— 27

64
CLAYEY SILT

61

PVC END PLUG



CORPS OF ENNEERS MOrnTOR WELL -i3_LMu.s. ARMY
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MONITOR WELL DESIGN
AIR FORCE PLANT NO.4

PALUXY MIDDLE ZONE

U.S. ARMY ENGINEER DISTRICT, FT. WORTH
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SU8MERSIBLE PUMP

Pa rt+-k. J&,C.S'
ofrovvt -c ?Lr1P I,.O

W1QNt-roR VVLLP- i(M'

C—390

hnch GAL.V. NIPPLES,

H AN OLE

HASP

GALVANIZED "TEE"

FEMALE PLUG

WELL SEAL
CONCRETE PAD

CASI NC

THREADED
80 PVC CASING,

ACCESS PIPE,
10 TOP OF PUMP

—inch GALVANIZED
PIPE, THREADED

STEEL COLUMN
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APPROXIMATE DEPTH BELOW

LAND &'RFAC(, IA' FEET

HINGED STEEL ACCESS VAULT.
SANITARY WELL SEAL

coNcTE PAD LITHOLOGIC LOG

GROUT 1°
'4 __2 CLAY

I 8—rnch BOREHOLE '"
5%4—MCf BLANK STEEL CASING

/, ///
BENTONITE SEAL

4—inch THREADED PVC CASING ____________
SILT

43.5
4.

1 =
CENTRAUZER _________________________ —

FCSSLIcER3JS
59.5 . LIMESTONE

€o.o -. ___________£0.5 /7
IC'!.- UscI BOREH0L — —

4-ch PVC SCREEN

': $STONE

68.5
SILTY

[ THREADED PVC CAP
U ________

CLAYSTONE

FIGUR B—2 SCHEMATIC CONSTRUCTION DAGRAM FOR MONITOR WELL P— I 4US

C—392



SANITARY WELL SEAL

2 /4 —inch BOREHOLE

CEMENT SEAL

,'
t_.

85/e —inch BLANK STEEL CASING

PEA GRAVEL

SANDY
GRAVELLY SILT

0
SANDY GRAVEL '-

CLAYEY GRAVEL
WITMFOSSILIFEROLJS

LIMESTONE /
LIMESTONE

CLAY AND SILTY
SANDSTONE
SILTY SAND

CLAY

• CLAYEY
SANDY SILT

SANDY SILT
86
89
SI

95

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

CENTRALIZER

7 'Is—Inch BOREHOLE

4—Inch PVC SCREEN
0.01 0—inch slot sizs

CENTRALIZER

PVC END PLUG

CEMENT

6 '/4—Inch BOREHOLE

FIGURE F— I 3. SCHEMATIC CONSTRUCTION

FOR MONITOR WELL P—I 5U

DIAGRAM

C-393
HARGIS+ASSOCIATES, INC.

H YDROGEOLOGIC
(INIT

DEPTH,
BELOW LAND SURFACE

1N FEET

CLAY

STEEL VAULT LID

SANDY CLAYEY SILT

SILTY SAND

5

8

22

SILTY SAND
WITH GRAVEL

GRAVELLY
CLAY

42

48

53

55
56

€7
69

75
75.6
76

82

SANDY
CLAYEY SILT

SAND
Abondo',eo' Borehole



CLAY

SILTY CLAY

CLAYEY SILT

SILTY
SANDY GRAVEL

FIGURE F— I 2. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL. P—I 5US

C—394 HARGIS + ASSOCIATES, INC.

DE TH,
BELOW LAND SURFACE

IN FEET
HYDROG'EQLOG/C

UNIT

STEEL VAULT LID

SANITARY WELL SEAL

I0
12

20

32

42

SANDY GRAVELLY
SILTY CLAY

SILTY CLAY
WITH SAND

SANDY GRAVEL

LIMESTONE

SANDY SILT

SILTY CLAY

12 /4—inch BOREHOLE

CEMENT SEAL

85/e—inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—inch PVC SCREEN
0.0 I 0—Inch slot siz,

77/s—Inch BOREHOLE

CENTRALIZER

PVC END PLUG

52

58
59
El

68
69



STEEL VAULT LID

SANITARY WELL SEAL

I 2 '/4—inch BOREHOLE

CEMENT SEAL

85/e—lnch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—IncI PVC SCREEN
0.0 I 0—inch slot siz.

CENTRALIZER

77/e—inch BOREHOLE

FIGURE F— I 4.SCHEMATIC CONSTRUCTiON DIAGRAM

FOR MONITOR WELL P— I 6US

C—395

HARGIS + ASSOCIATES, iNC.

H rDROGEOWG/C DEPTH,
SELOW LAND SURFACE

UNIT FEE7

SANDY CLAY

4

SILTY CLAY /
CLAYEY SILT

I 9.5

GRAVELLY CLAY

28

SILTY CLAY

49

SANDY GRAVEL

CLA YE V
SANDSTONE

W4VUT
LIMESTONE FORMATION

-i
CLAY

66

70.5 PVC END PLUG



t-.1 '-?. Th " -j
HYDRQGEOLOG,C

UNIT

CLAY

SANDY SILT

SILTY CLAY /
CLAYEY SILT

CLAY

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENT04ITE SEAL

SAND PACK

4—4nch PVC SCREEN
0.0 0—lnch slot slis

CENTRALIZER

77/e—lnch BOREHOt.E

PVC END PLUG

FIGURE F— I 5.SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 7US

C—396 ==
HARGIS + ASSOCIATES, INC.

DEPTH,
8ELOw LAND SURFACE

IN FEET STEEL VAULT LID

SANITARY WELL SEAL

1 2 /4—Inch BOREHOLE

CEMENT SEAL

8¾—Inch BLANK STEEL CASING

— 0
2

7

— 44.5
46.8

55
58.3

_____ 60.5
61

71

47.5

SAND

SANDY GRAVEL

OSSIuFEo UMES1VNE

MASSIVE LIME5TOE

SANDSTONE

CLAYEY SAND



SANDY CLAY—SANDSTONE

SANDY CLAY
SANDSTONE

STEEL VAULT LID

SANITARY SEAL

I 2 /4—inch BOREHOLE

CEMENT SEAL

85/s—inch BLANK STEEL CASiNG

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

BENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 I 0—inch slot sizs

CENTRALIZER

77/e—Inch BOREHOLE

PVC END PLUG

FIGURE F— I 6. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 8US

C—397 HARGIS + ASSOCIATES, INC.

DEPTH,
BELOW LAND SURFACE

HYDROGEOLQG/C IN FEET
UN! T

0
SILT

SILTY CLAY 3
4

SANDY SILT
SILTY SAND

20

SILTY CLAY
CLAYEY SILT

36

SILTY SAND
CLAYEY SAND

43
SANDY GRAVEL

45.5

FOSSILIFEROUS
LIME STONE

51.5

SANDSTONE

67
68
69

SILTY CLAY 75



SANDY SILT

SANDY SILT
SILTY SAND

GRAVELLY
SAND

F OS SIL IF E R OUS(
LI U ES TONE

CLA'rEY SAIDSTONE

SANDSTONE

CLAYEY SILT

STEEL VAULT LID

SANITARY WELL SEAL

12'/4—inch BOREI-iOLE

CEMENT SEAL

8/—Inch BLANK STEEL CASING

PEA GRAVEL

4—Inch SCHEDULE 40
THREADED PVC CASING

8ENTONITE SEAL

SAND PACK

4—Inch PVC SCREEN
0.0 I 0—Inch slot sIze

CENTRALIZER

7 ?/e—Inch BOREHOLE

FIGURE F— I 7. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P— I 9US

C—398
HARGIS + ASSOCIATES, INC.

H YOROGEOLOGIC
UN! 7

DEPTH,
BELOW LAND SURFACE

IN FEET— 0

19

-J
-J

31

46
47

_____ 50
515
52.5

56
56.8— 58

SANDY CLAY PVC END PLUG
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BAD LAN

CORPORAT ION

Boring or Well No. —2Om
Location _RarRanie

MONITOR WELL COMPLETION LOG: SHEET 3/3

Project Air Force Plant 4 IRP
Log Recorded by Peter A. Waterreus

Sandstone
and
Sand

Clayey
Sand &

Clays tone

Sand-
stone
and
Stone

Depth Below
Surface (it)

15" diameter borehole

—10 3/4" diemater steel casing

Sand pack

Grout
10" diameter borehole

5" Schedule 80 pvc Screen
1/2 hp submersible pump

nF T.n,f11 I.

Rydrogeologic Unit Well Construction Diagram I

Goodland
Shale Formation

Shale Walnut
and Formation
Lime-
stone

Grout
—20" diameter borehole

-16" diameter steel casing

4-Grout

0——

20——

40——

60——

80——

100——

120——

140——

160——

180——

C—399

200——

Pal uxy
Formation

5" Schedule 80 Pvc

Static water level 4/9/86
Bentonite
Sand pack

Centralizer



RADI AN
Co RATI ON

MONITOR WELL COMPLETION LOG: SHEET 3/3

Boring or Well No. P—21u
Location _Radar Range. Landfill No. 2

Project Air Force Plant 4 IRP
Log Recorded by Peter A. Waterreus

Clay and
Silt

Alluvium
Sand and
Gravel

Paluxy—— Fprmation
Clayey Sand

Sands tone

Claystone

10" diameter borehole

diameter Schedule 80 PVC
casing and screen
Static vater level 4/10/86
Cetitralizer

—._....1/2 hp submersible pump

Rydrogeologic Unit Well Construction Diagram

A

J

J

Lime -

Stone
and
Shale

Walnut
Formation

Grout

20" diameter borehole

16" diameter steel casing

15" diameter borehole

10 3/4" steel casing

Sand pack

Sand and
Sands tone

Depth Below
Surface (ft)

0——

20——

40——

60——

80——

100—

120——

140——

160——

180——

200——

I

C—400



RADIAN
CORPORATION

MONITOR WELL COMPLETION LOG: SUEET 3/3

.)

Boring or Well No. P—22u
Location Landfill No. 3

Project Air Force Plant 4 IRP
Log Recorded by Peter A. Waterreus

Hydrogeologic Unit
Depth Below
Surface (ft) Well Construction Diagram

borehole
steel casing

Grout
20" diameter
16" diameter

15" diameter borehole

Sand pack

ter steel casing

Alluvium 0—-
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FILL
SANDY CLAY

HINGED STEEL AC3€'
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LIMESTONE
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85/e—inch BLANK STEEL CASING
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4—inch PVC SCREEN
0.0 I 0—Inch slot $12.

FIGURE F— I 8. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—22M

C—402 HARGIS + ASSOCIATES, INC.
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RADIAN MONITOR WELL COMPLETION LOG: SHEET 3/3

1 CORPORATION

Boring or Well No. P—23u Project Air Force Plant 4 IRP
Location Lake Worth Log Recorded by Peter A. Waterreus

Depth Below
Hydrogeologic Unit Surface (ft) Well Construction Diagram
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HYDROGEOLOGIC
UNIT
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LIMESTONE

HINGED STEEL ACCESS
VAULT WITH LOCK

SANITARY WELL SEAL

CONCRETE PAD

— 71/8—inch BOREHOLE

FIGURE F— I 9. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—24U

C—404

HARGIS + ASSOCIATES, INC.
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HYDROGEOL 06/C
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LIMESTONE

SILTY SAND

CLAYEY SILT

76.0

4—inch SCHEDULE 40
BLANK PVC CASING
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FIGURE F—2O. SCHEMATIC CONSTRUCTION DIAGRAM

4—inch PVC SCREEN
0.0 I 0—Inch SLOT SIZE

FOR MONITOR WELL P—24M

C—405

HARGS + ASSOCATES, INC.
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FIGURE F—2 I. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—25U

C—406
HARGIS + ASSOCIATES, INC.

HYDRO CEOL 06/C

UNIT

DEPTH
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SANDY SILT
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4—Inch SCHEDULE 40
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4—inch PVC SCREEN
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SAND PACK
(8—20 BLAST SAND)

PVC END PLUG

80.0

SILTY CLAY

SAND / SILT

SILTY CLAY
SANDSTONE _______
SILTY CLAY

SANDY SILT

102.0
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SILTY CLAY

9 I .0
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CALICHE
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44.5
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SILTY CLAY

/.. C

HINGED STEEL ACCESS
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SANITARY WELL SEAL

CONCRETE PAD

SILTY SAND

SAND PACK
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FIGURE F—22. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—25M

PVC END PLUG
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HARGIS + ASSOCIATES, INC.
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SHALE
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LIMESTONE
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_______________ -4

LIMESTONE
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SILTY CLAY

SAND / SILT
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SILTY CLAY

PEA GRAVEL

4—Inch SCHEDULE 40
BLANK PVC CASING
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4—inch PVC SCREEN
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—90.0
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FIGURE F—23. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—26U

(8—20 BLAST SAND)

PVC END PLUG

C—408 HARGIS + ASSOCIATES INC.
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FIGURE F—24. SCHEMATIC CONSTRUCTION DIAGRAM

FOR MONITOR WELL P—26M
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=- HARGIS + ASSOCIATES, INC.
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